~ AIR RESEARCH AND DEVELOPMENT COMMAND EDITION 
Including a Special Report «ee AVIONICS IN THE AIR FORCE 
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All hail to the ace in the “wild blue yonder” . . . but let's give with some 
mon-sized cheers for the lads who slug it out at hill-top level. From the time 
they take off . . . till the mission is completed, these strategic fighter bombers 
and tactical close support pilots face a brutal blasting all along the way. 
> » » Sniped at by smoll arms and machine guns . . . bracketed by flak 
with the constont hazard of limping home horassed by enemy aircraft 
. . » these ore the stout warriors for whom we've planned Republic's rugged 
THUNDER-croft . . . fo get them there . . . do the job, and bring them back. 
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Fxploring all lines of thought in every direction has 
resulted in TECO leadership for the development of 
improved design, stronger lightweight construction, 
trouble-free operation plus greater safety and 
economies in modern airline seats. These are out- 
standing reasons why leading airlines agree the finest 
airline seats are TECO-built! Catalog sent on request. 
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FOR 
THE . 


WORLD'S 
BEST 


AIRPLANES... 


today and tomorrow 


The record proves that America’s airplanes 
today are the best in the world. Research and 
development work now in progress will continue 
this record into tomorrow, 
How does this happen? It’s simply the teamwork of 
airplane designers and builders, component and parts 
manufacturers, materials suppliers, Armed Forces 


transport operators, and business and private fliers 


This is quite a team and as long as it continues to function 
and fly the 


as it has, America will continue to build 
world’s best airplanes 
Air Associates is proud to be a member of this team 


serving aviation in these phases 
Unusually flexibl 
for producing a wide variety 


engineering 


AIRCRAFT PRODUCTS 


facilities 


hydraulic. and pneumati 


and manufacturing 


of electrical hanical 


equipment 
De n and fabrication of complete 
and transmitters 


ELECTRONIC EQUIPMENT 
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urcrait 


‘ i receive 
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electronic ( 
ney units 
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including ult hi treque 
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ind distribution of 
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industry for over 
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expect to continue and improve this record 


Nenu Jersey 


25 years, 
l Teterboro 


Manufacturers and Distributors of Aviation Materials and Equipment 
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From the moment an airliner’s propellers bite the ai 

to the time hours later when their thundering engines are cut, 

oil fights a constant battle against damaging heat and friction. An engine's 
performance is only as reliable as the oil that lubricates it 

To maintain their reputation for dependability, the top airlines in the nation 
specify the very best in Aircraft Oils. Today, more than 45% of the oil 
used by major scheduled airlines in the U.S. is supplied by Sinclair 


There is no better proof of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales 


600 Fifth Avenue, New York 20. N. \ 





AYN LE your 


requirements to 


INSTRUMENT CORP. 
OF AMERICA 


for miniature 


This Instrument Corporation of America 
plant contains the most modern and 
complete facilities available anywhere in 
the world for the exclusive production 

of Miniature Slip-Ring and Commutator 
Assemblies to precision standards. It is 

new in full scale production to meet your 
requirements in the fastest possible 

time at the lowest possible cost, 


COMPLETE ENGINEERING AND 
PRODUCTION FACILITIES AVAILABLE 


Our assemblies can be supplied 
at low cost. Quality ie the highest in 
the industry. Dimensional accuracy 
and other characteristics are 
excellent and these units are 

highly recommended for 
instruments such as synchros, etc. 


ONE PIECE ELECTRO-PLATED 
TYPES FOR EXTREME ACCURACY 


Wherever extreme dimensional 
precision, accurate concentricity 
and high dielectric qualities are 
required, the electro-deposition 
method is recommended . . . 

the production of which is 
licensed under an exclusive 
arrangement with the 

Electro Tee Corporation. 


TYPICAL 
SPECIFICATIONS: 


Sizes: .035” to 24” 
Cylindrical or Fiat 


Cross-sections: .005 to 
060” or more 


Finish: Polish to 4 
Micro-Inches or Better 


Breakdown: 1000 Y or More 
Hi-Pot Inter-Circuit 


Ring Hardness: 75 to 90 Brinell 
Rotation Speeds: To Over 12000 RPM 


Surface Protection: Palladium and Rho 
dicm or Gold Prevent Tarnish, Minimize Wear 


Our engineering staff is at your 
service of all times for consultation 


INSTRUMENT 
CORPORATION 
OF AMERICA 


BLACKSBURG~*® VIRGINIA 


UNDER EXCLUSIVE LICENSE 
OF ELECRO TEC CORPORATION 





NEW DC-7's 
GO SKYDROL! 





Monsanto Fire-Resistant Hydraulic Fluid 
Specified For All DC-7’s On Initial Orders 


Planes for American, Devta-C&S, Nationa. and 
Unrrep will carry Skydrol in either the hydraulic 
system or cabin supercharger transmission, or both. 


Skydrol is now being used by 18 major airlines. Here 
are the reasons for this wide and growing acceptance: 


SKYDROL is fire-resistant . . . the only such fluid 
which can be used in both cabin supercharger 
transmission and hydraulic system, as well as 
oleo struts. 


SKYDROL has double the lubricity of conven- 
tional hydraulic fluids. 

SKYDROL extends the service tife of hydraulic 
components, cuts maintenance costs. 


SKYDROL is nontoxic . . . noncorrosive . . . stable 
at required operating temperatures and pressures. 


Skydrol: Reg. U. 8. Pat. Of 
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Axelson Aircraft Division's 
new,. modern 57,000 square \ ‘ 
foot factory addition. 
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AXELSON AIRCRAFT COMPONENTS, me ‘luding landing gear shock struts, gears, geared mechanisms, segments, 
spurs, braces, any plane structural part are in flight throughout the world in both military and commercial planes. 
Now, a new, modern addition to its facilities houses the Axelson Aircraft Division. This Division is soundly staffed 
with competent engineers, master craftsmen, and fully equipped with the latest machine tools to handle a variety of 
precision aire ri raft production, If you have a production problem involving the foregoing, we invite your inquiry and 
personal inspection of our, facilities. Get bids now on ap- coming work. 


At AY Manufacturing Congly: | 


PSC 


? a mw 6160 South Boyle Avenue * tLos Angeles 58, Celifernie 
; 


CAR COMPANY; INC. 





DIVISION OF PRESSED STEEL 





PACIFIC AIRMOTIVE CORP., 
LINDEN, N. J. 


A World Leader In Engine And Aircraft Rebuilding 


Pacific Alrmotive Corp. Specializes In Aircraft Engine 
& AccessA#y Overhaul, Maintenance And Repair* 


# P.A.C. is an authorized Pratt & Whitney distrib 
utor and overhaul agency and is main supplier of 
spare parts and assemblies for the de Havilland 
Dove Aircraft and Gipsy Queen 70 Engines. 
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Whatever your private aircraft needs ...overhaul, repair or mainte- 
nance... you can be certain of the best at Pacific Airmotive (Eastern 
Division, Linden, N. J., pictured). Pacific Airmotive's rigid rules for ac- 
curacy and specifications meet and even exceed the requirements of 
government and military agencies. 

P.A.C. maintains a complete shop for the overhaul of engine acces- 
sories. The fuel flow test bench shown above, and the forge and 
welding shop shown at left, are typical of Pacific Airmotive’s complete 
facilities. You can be sure your airplane will be expertly overhauled, 
repaired or serviced at Pacific Airmotive...the finest for technicians 
and facilities, and serving the very finest aviation petroleum products 
Cities Service Aviation Products. 


CITIES SERVICE 
Rit VLE 
=a 


AVIATION PRODUCTS 
New York + Chicago - In the South: Arkansas Fuel Co., inc. 





Radiograph 
of flight 
instrument part 


~RADIOGRAPHY SAYS IT CAN 


\ HERE this casting goes, strains are measured 
in G’s, speeds in machs, and altitudes in tens 
of thousands of feet. And the instrument of which 
it’s a part must be sturdy and dependable to help 
guard the safety of a costly craft and human life 


together with othe: 
No flaws 


le hidden to cause failure—or to consume co 


So to be certain this part 


parts—is sound, it ts radiographed 


machining time before being discovered 


Radiographing castings is becoming routine 


Radiography... 


another important function of photography 


more and more progressive foundries. It lets them 
know that only high-quality castings are released. 
It frequently shows how casting methods can he 
changed to increase yield in production runs 

You can find out how radiography can improve 
operations in your plant by talking it over with an 
ray dealer. And we'll be glad to send you a free 


copy of “Radiography As A Foundry Tool.” 


Eastman Kodak Company - 
Rochester 4, N. Y. 


X-ray Division 


Lo 
Kodalk 
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AUTOMATIC 


Aircraft Controls 


contribute constantly to comfort of occupants and the precision 


operation of leading military, commercial and executive aircraft 


Since the earlier days of the 0 
B.17, Barber-< na 


Ame 2s history-making 


Today, on more and more aircraft, such os the 
lation, B-57, F4D, C-119 and mony 


r ntribute to better perf rr 


a 
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“ \ 
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These key aircraft manufacturers ore on 


helped greatly in the 


TEMPERATURE CONTROLS 


Barber-Colmon's newest electronic control assembly, 


shown above, is recognized as outstanding in its class. 


Only Barber-Colmon Company offers complete coverage 
of the avtomatic control field, cycling, full proportional, 
Micropulse, and electronic, for militory, commercial, and 
executive oircroft. : 


i Me 
tated flight conditions .. . goes on 
constantly at the Barber-Coilmon 
Loboratory. Recording area in the 
jet aircraft systems’ test section 
is shown below. 





when Barber-Colman 


Back in the early thirties 
Company made its first control equipment for air 
craft... the nation’s most important aviation er 

was just in the making. 

That was the beginning of the great de velopment 
we know today . . . high-speed, long-range craft 
instrument operation .. . high-altitude, all-weather 
flight . . . automatically controlled heating and cox 
ing of cockpits and cabins precise at 
control for countless components and a lo 


list of other major advancements that have brou 


uj to tl we aol jet ind uper transports 
} 


Through all this eritieal de velopment period, it 


has heen the privilege and the responsibility of 
Barber-Colman engineers and production facilities 
to keep pace with and make real contributions to 
America’s 


In doing this Barber-Colman Con pany has con 


iVialion 


tantly deve loped its line of electro-mechanical de 
give them the diversity and scope mec 
the newest of control proble ms as they 


complete data, send coupon below 


VALVES 


Borber-Colmon Company offers a wide variety 
of electrically actuated air valves for use in 
conjunction with temperature ond pressure 
control applications. Exceptional perform- 
ance at lowest weight! 


> wae 


ACTUATORS 


Rotory and lineor types. These Borber- 
Colman actuators combine gear. reductions, 
switching, mounting details, and other design 
features to meet most aircraft applications 
in their load-speed closs. 


MOTORS 


Small permonent-magnet and split-series d-c 
motors with true electrical balance, 25% 
higher efficiency, superior commutation, ex- 
ceptionally low radio noise, and outstanding 
constructionol features. 


POSITIONING CONTROLS 


Completely integrated high-speéd position- 
ing control system inclusive of transmitting 
theostat, d-c non-electronic control box, and 
remote octvator. Unique circuitry provides 
onti-hunt feature. : 


ULTRA-SENSITIVE RELAYS 


Available in sensitivities from 50 microwatts 
to | milliwatt, Wide range of coils, enclo- 
sures, mounting details. Extensively used in 
bolence detecting bridge circuits and as 
plate current relay in electronic applications 


-_—~ 
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THERMO-SENSITIVE ELEMENTS 


Low-cost simplified temperature control for 
less criticol applications, Also, o complete line 
of thermo-sensitive wire and thermistor sens- 
ing elements for use in resistance bridge type 
circuits. 


BARBER-COLMAN COMPANY, ROCKFORD, IlL., U.S.A 
Dept. G, 1422 Rock Street. Field offices in aircraft centers 
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| MOVEMENT 


Packless Construction — Illus 
trating packless valve con 
struction. Same principle used 
to seal stem movement or 
adjustment in many types of 
apparatus 


FULTON 
SYLPHON 


DIVISION 
Knoxville 1, Tenn. 


I 
EMPERATURE CONTROLS = BELLOWS ASSEMBLIES + BELLOWS DEVICES 


@ If your products or product plans require bellows 
assemblies, you can get real help from specialists at 
Fulton Sylphon or Bridgeport Thermostat. They've 
specialized in this field for over half-a-century. 

This valuable experience can help you in many 
ways. Skilled personnel and ample production facili- 
ties are ready to take care of your bellows assemblies 
needs quickly and accurately. 

And our specialists are equally helpful in working 
with you to design and produce bellows assemblies 
specifically adapted to your requirements. On all counts 
you save time, production worries and expense. 

Sylphon and Bridgeport bellows assemblies are used 
in many ways—as flexible connectors, for thermostatic 
devices, pressure controls, hydraulic mechanisms, 
expansion joints and other units. Wide range of metals 
and sizes. Write for information. Ask for helpful, 
idea-filled Catalog PA-1400 


y 


nila BRIDGEPORT 
mae THERMOSTAT 


DIVISION 
Bridgeport 1, Conn, 





THE LOCKHEERD STARFIRE F-94C 


Designed to guard the United States against enemy air invasion 
Lockheed's new Starfire F-94C is the most powerful single engine plane 
in production. It climbs in record time to 7 miles or highet flies 

more than 600 M.P.H locates enemy bombers automatically and 
destroys the invader without ever seeing it. Guided by its electronic 


brain this all-weather jet fighter attacks and fires automatically 


An outstanding « xample of Lockheed leadership the F-v4t 
is the third in the Starfire series and augments squadrons of F-94As 
and F-94Bs which have provided valiant protection for suc} 


key cities as New York and Washington, I). ¢ 


Rezolin salutes Lockheed on this great achievement which ha 


contributed much to aviation’s development and America’s protection 


We are proud of the fact that 80% of the formed skins on the 
Lockheed Starfire F-94C are formed with tools made of 


REZOLIN TCOLPLASTIK 


REZOLIN, INC., Los Angeies, Detroit, New York City, Dallas 











The toughest jobs are formed with BH The only Non-Shrink casting resin 


Serving Industry Since 1938 


APPLICATIONS FOR REZOLIN TOOLPLASTIK-— Stretch dies + Acrylic form dies * Double-action draw dies 
Keller patterns « Foundry patterns « Check fixtures * Polyester laminating molds + Trim and routing fixtures * Master models * Jig bases 
Hydro-press dies * Spinning chucks 
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PLEXIGLAS 








EYES OF Yt, ff / 


Eyes of flight—the canopies, domes, noses and win 
dows of PLexicias on fighters, bombers, transports 
helicopters. Through these transparent shields again 
wind and weather, the men who fly our country 


planes obtain their all-important unobstructed view 


Whether enclosures are formed from PLexicias II 
UVA, noted for its all-round serviceability, or from 
recently introduced PLexiGLas 55, with increased 
resistance to crazing, they have the clarity. strength. 
light weight, formability, dimensional stability, and 
weather-resistance that have established PLexicLas 


as aviation’s standard transparent plastic 


To make the most efficient use of PLEXIGLAS in ai 

craft applications, call on the Rohm & Haas Compan 

service staff and technical representatives. Thei 
services are backed by years of close cooperation wil 

the aircraft industry: the De partment of the Aj 
Force, Air Material Command and Air Research and 
Development Command; and the Department of thi 
Navy, Bureau of Aeronautics 


Poexicias is a trade-mark, Reg. Pat OF 
Western Hemis re 


lian Distributor: Cr 
‘0, Ontarw, Canade 
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ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 





Representatives in principal foreign countries 


| 


Designers and manufacturers of 


dependable airborne clectronic 


equipment since 1928 





— The Aeroquip Flex Joint 


FIRST TO PERMIT SUCCESSFUL FLEXING 
OF RIGID FUEL LINES 


Another ‘‘first’ for Aeroquip! The amazing Flex Joint 
permits flexing of rigid fuel lines in aircraft while 
maintaining a positive, fluid-tight seal. Of simple, 
bellows-type design, the Flex Joint allows tubing to 
“give’’ 10°, plus or minus, and accommodates wing 
deflections, vibration, thermo-exponsion, and con- 
struction tolerances. It is compact, light in weight 
and can be installed in confined areas without spe- 


cial tools . . . without precise cutting of tubing or 
flaring of tube ends. Extensive tests on the Flex Joint 
have been conducted ranging from 65° F. to 
+160° F., from flexing, vibrating and actuating, 
to testing under pressure and vacuum, and deter- 
mining ultimate strength by bursting. The work has 
been conducted along lines laid down by the N.A.5S.C. 
Descriptive literature is available; please write. 


\eroquip 


AEROQUIP CORPORATION, 


JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF, « DAYTON, OHIO « HAGERSTOWN, MD. + HIGH POINT, N.C. * MIAMI SPRINGS, FLA, 


MINNEAPOLIS, MINN. * PORTLAND, ORE. 


WICHITA, KAN. «© TORONTO, CANADA 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN USA. AND ABROAD 








For every Electrical need 


CHECK General 
+ ELECTRICAL 


AUTOMOTIVE - AIRCRAFT GENERAL INDUSTRY MERS. ELECTRICAL APPARATUS 


Ee a ee ee 
Daa 
Mk PP 423 
m : 


MINING-EARTH MOVING MUNICIPAL POWER RAILROADS SHIPBUILDING - SHIPYARDS 


GENERAL CABLE 


er 
Cee nEmAt Sable 


s LG ~— 
"More Power 5 to You. 


Executive Offices: 420 Lexington Avenue, New York 17, N. Y. 
Sales Offices in Principal Cities of the United States 
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&¢ Copper, bronze and aluminum conductors 


in thousands of different sizes and types of 
product. Constructions and insulations 
of every modern variety. 


This is General Cable, a prime source of 
supply for everyone who generates electricity, 
distributes electricity or utilizes electricity. 


Whatever your electrical wire and cable 
ie een you oe it—say “‘General ONE Source of 

. . © your purchasing agent, your Complete Supply 
distributor—or call on the nearest 


General Cable office. ONE Completeness 


of Service 
ONE Standard of Quality 


For Quicker Service Anywhere in the United States...General Cable maintains 


eee 
oo a ?) 22 Sales Offices 
(| aS > 14 Resident Sales Representative Locations 
f Over 600 Distributor Sales Locations 
Y 


6 Regional Stock Distribution Points 


6 Manufacturing Plants and Stocks 





PRECISION-BUILT BEARINGS 


SPEED MODERN JET PLANES! 


Jet planes flying faster than the speed of 


500° F.--with a minimum of lubrication! 
Those are the punishing demands today’s 
modern aircraft put on bearings! Small 
wonder then that major manufacturers 
of jet engines standardize on Bower 


THE BOWER ROLLER BEARING COMPANY 
Detroit 14, Michigan 
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AIRLOC 
SOL-A-NUT 
WIRE HARNESS BAND 
ADAMS-RITE WEDJIT 
FABRI-LOC 
SNAP-IT-TRIM 


subsidiary of 


UNITED-CARR FASTENER CORP. 


. our service is complete. We manufacture a variety of 


specialized aircraft fasteners and our design and engineering 


staff is ready to modify these or design completely new fasteners 


to your specifications. 


Monadnock, with a wealth of fastening e xperience, u elcomes inquiries from 


manufacturers who seek reliable developme nt and production facilities. 


NADNOCK 


ILLS *Coitcrnia: 





When you TEST use the 5557... 


THE SYMBOL OF QUALITY, 
ACCURACY, DEPENDABILITY 


The equipments illustrated are typical examples of the complete 
line of PRD quality test components. Rigorously engineered and 
meticulously manufactured to the highest attainable standards, these 
units are now standard equipment in many of the leading research 
and development laboratories throughout the world. In addition to 
the widely diversified standard equipments offered, PRD 
maintains a highly qualified staff for special products development. 


Type 587 
UHF 
FREQUENCY 
METER 
470-900 me/s 


Type 801-A 
UNIVERSAL 
KLYSTRON 
POWER 
SUPPLY 
300-1500 V 
at 65 ma; 


1,.5—3.6 KV 
ot 25 ma 


Type 907 
BROADBAND 
SWEEP 
FREQUENCY 
GENERATOR 
40-900 me/s 


This staff is at your service at all times for consultation. 


Type 854 
UNIVERSAL 
SPECTRUM 

ANALYZER 
8.5~—9.6 kme/s 





Frequency 
Meters 


Transmission Line Size R—Reaction 


Frequency Range 
(Nominal O.D.—inches) T—Transmission 


(kmc/sec) No 








General 
Purpose 





. ae | <J T ee, 


0.47—0.95 = 
2.40-3.40 | 583 _ % et 
Detector 
4.00—10.0 562-A ___ % __| ___ included 
3.95—5.85 574 | 
5.65-8.20 | 575 | I%x % 
7.05—10.0 | 576 | I%x% 
82-100 | 585A]; Ix 
8.2—10.0 585-8 inh | 
8.2—10.0 586-A 1s x % 

















from 0.55 to 


available in ® 
The Type 


In addition to the General Purpose Frequency Meters listed above, PRD monufactures 
a complete line of Precision Frequency Meters covering the entire frequency range 


standard wave guide sizes from 0.280" « 0.140" 1.D. to 2% « 1” O.D. All types ore 


frequency signols in the UF and microwave regions when used with the Type 612-A 
Tunable Crystal Mount. 


39.0 kmc/s. Transmission line sizes include %” coaxial line and all 


eaction and Transmission styles. 
500 Frequency Standard Multiplier is available to generate standard 





ITEM 


DESCRIPTION 





TUBE MOUNTS 
Type 701 
Type 702 

5 Type 703 

OSCILLATORS 

Type 705 

Type 706 

| POWER SUPPLIES 

= Type 801-A " 

SPECTRUM 

ANALYZERS 
Type 853 
Type 854 

a _Type 855 

GENERATORS 

Type 902 

Type 903 

|_ "ype 907 _ 

NOISE 

GENERATORS 

Type 904 





For type 2K28 klystrons, 2.400—3.445 kmc/sec 
For type 2K25 klystrons, 8.50—9.60 kmc/sec, 1 ex ¥%q waveguide 
For type 2K25 klystrons, 8.50—9.60 kmc/sec, 1x'/2 waveguide | 


Covering the frequency range from 7.0 to 11.0 kme/sec 
Covering the frequency range from 3.6 to 7.3 km/sec er 
Providing all required electrode voltages to operate a wide variety 
of klystrons, plus internal modulators 


Covering the frequency range from 2.40 to 3.40 kmc/sec 
Covering the frequency range from 8.50 to 9.60 kmc/sec 
Combining both of the above ranges in one instrument 


Covering the frequency range from 3.65 to 7.30 kme/sec 
Covering the frequency range from 7.00 to 10.5 kmc/sec 
Covering the frequency range from 40 to 900 me/sec 


For the direct measurement of noise factors in the range of 
10 to 1000 me/sec 











Type 275 
VOLTAGE STANDING 
WAVE RATIO AMPLIFIER 
_ ~- 323000. cps. 


Type 904 ° 
VHF-UHF 
NOISE 
GENERATOR 
.01—1.0 kme/s 





Type 312 


-from //f through £4 


Pee aShe & 
Type 196-B 


VARIABLE 
Qt — | ATTENUATOR 
er oe a tet 8.20-12.4 kme/s 











0.622 | 0.420x | 0.280x 
0.21) 0.170 0.14 
"le “ Qn) [iene [iene] Man's 1. 1.0 iD 


‘ ‘ 7 ° NIA ®& 








Type 211 
PRECISION WAVEGUIDE 
SLOTTED SECTION 

181,198 18.0—26.5 kmc/s 

130 ~ 
series 
1100-€ 
139 





389,390 | 389,390 | . 
}391,392 | 391,392 : io ~ Type 585 


DIRECT READING 

_ Couple a : FREQUENCY METER 
Waveguide 8.20-10.0 kme/s 

_ Stands a 

Flange Bolt & 

|__Nut Assemblies 


Bends ond Tees 








SURI 


COAXIAL 
TRANSMISSION 
LINE ADAPTER 

0—4.0 kme/s 


Slotted Sections 203-a| 210 


311 Type 612-A 
Tuners 303-A] 314 | CRYSTAL BOLOMETER 


The Type 250-A Broadband Probe is designed for use with the Types 200-C through MO NT 
209.A and 215-A Slotted Sections; Types 210-212 ore supplied with built-in tunoble Uv 
probes. The Type 36] #-F Adopter is available for use with the Type 250-A Probe 1.00—12.4 kmc/s 





























. y PO . : KEIVI 
Detector Mounts 612-Aa 621 
| Crystet _ 613 = : Type 650-A 
612-4613 UNIVERSAL 
Bolometer (s) 627-A,628-A : 616 POWER BRIDGE 
Thermistor 635 0.1, 1.0, 10, 100 


mw full scale 


























The Type 650-A Universo! Power Bridge is designed to be used with ony of the 
bolometers or thermistors listed for the measurement of obsolute power level 


BOLOMETERS 

TYPE No FOR USE WITH TYPENo. FORUSE WITH | TYPENo. FOR USE WITH 
610-A 250-A, 612-A, 613 629-A(s) 623(s) 630-8(s) 626(s) 
614 210, 211, 66, 621 629-8(s) 67 4(s) 631-¢ 627-8 
67 212, 618, 620 630-A(s) 625(s) 631-D 628-A 











f{—Equipment is supplied with captive flange screws 
3s—Available on special order only 


) 


Type 627-A 
BROADBAND COAXIAL 
BOLOMETER MOUNTS 

-5-10.0 kme/s 





TURBOJET ENGINE 
TEMPERATURE CONTROL AMPLIFIERS 


You want and must have completely reliable Manning, Maxwell & Moore turbojet engine tem- 

temperature control amplifiers amplifiers de- perature control amplifiers satisfy all four re- 

signed and constructed to meet specific basic quirements. They incorporate a highly successful 

requirements of your turbojet engines, such as: design principle thoroughly proved during years 

of concentrated research, development and tests 

Efficient operation in ambient temperatures from devoted exclusively to autornatic control systems 
minus 65°F to plus 200°F for jet engines. 


« 


Vibration endurance covering a range from 5 to We believe our ability to apply our unique de- 
50 cycles per seconc Pi . 
150 cycles per second sign technique to specific and unusual turbojet 


Operation in altitudes up to 60,000 feet through engine temperature control problems can be of 
the use of hermetically-sealed components real value to you. Our engineering counsel and 
extensive manufacturing and test facilities are at 


4. Center-of-gravity shock mounting to permit in 
stallation right on the turbojet engine your service. We welcome your inquiry. 


Reece 


MANNING, MAXWELL & MOORE, INC. 


AIRCRAFT PRODUCTS DIVISION - STRATFORD, CONN. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS + ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS + PRESSURE GAUGES 
THERMOCOUPLES * HYDRAULIC VALVES * JET ENGINE AFTERBURNER CONTROL SYSTEMS. 





Bonding, Casting and Coating Resins developed by Ciba 
Research are simplifying manufacturing methods, 
improving product efficiency, and opening new fields 

of product development. You will want to knou 

more about them 


REDUX Bonding Process, 
used in rivetless assembly of 
primary structures in aircraft, now 


adapted for GUIDED MISSILES 


The Redux® Bonding Process, developed by Ciba’s subsidiary, 
Aero Research in England, has made possible the rivetless 
assembly of primary structures in such aircraft as the famed de 
Havilland ‘‘Comet’’.In this country, the Redux Bonding 
Process has been specified as standard procedure in military 
types as well, such as the U. S. Navy’s “‘Cutlass”’ jet fighter 
built by Chance-Vought, and most recently in the *“‘Regulus”’ 
guided missile designed for launching from submarines, surface 








ships and shore bases 


Shown in this official photo 
graph is the launching of a 
“REGULUS Guided Missile 
from the flight deck of an ai: 


craft carrier at sea 


- 


The Redux Proce 38 as developed by 


Dr. N 


A. de Bruyne, Ciba’s distinguished 


associate at Ag ro Re seart h, has won wide 


spreac 
here a 


1 engineering and public attention both 
nd abroad. In re sponse to long-standing 


invitations from American universities 


engine 
Dr. de 


to-coa 


ering societies and aircrajt compantes 
Bruvne recently completed a coast 


st lecture itinerary 


SEND FOR REDUX DATA FILE FOLDER 

which includes reprints of published papers by Dr. N. A 
de Bruyne, and technical bulletins to serve as a preliminary 
guide to aircraft engineers in evaluating use of the REDUX 


tjonding Process 


IBA COMPANY, INC. piastics pivision 


a 3 
a 4 627 Greenwich 5t., New York 14, N. Y 


(in 


Plasties 


Cenode: Ciba Co. lid, Cibo Bidg., Montreal) Piease send me Cibo Plastics Technical Bulletins for 


BONDING CASTING COATING 


Name Title—__ 


BONDING ® CASTING 
COATING RESINS 
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ad how the KIDDE 
Compfessor makes 


pneumatics work at 
azingly high altitudes 


More fight for planes in flight is provided by the new Kidde 
4-Stage Compressor . . . auxiliary power that is more reliable, 
more foolproof than ever before. 


Think of it! The very space you fly through becomes your 
reservoir of pneumatic power. The supply is literally unlimited. 


The new Kidde 4-Stage Compressor is currently being installed 
aboard such fighter planes as the F84 and F86. 


Its unusually light weight and reliable performance make the 
Kidde 4-Stage Compressor the perfect “workhorse” for your 
aircraft, too. 


Why not write and let a Kidde engineer give you full informa- 
tion on Kidde pneumatic devices. 


Walter Kidde & Company, Inc. 


B18 Main Street, Belleville . A N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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THE H. M. HARPER COMPANY 


STE of evans ee 

“If you require fastenings of high tempera- 
ture alloys or any of the more common 
corrosion-resistant metals—brass, naval 
bronze, silicon bronze, Monel, copper, nickel, 
aluminum and ai! stainless steels—call 
Harper. Harper metallurgists and engineers 
are available to work with you on the produc- 
tion of fastenings to meet any design, tem- 
perature, abrasion or corrosion conditions. 


AERO DIVISION 
8280 Lehigh Avenue, Morton Grove, Ili. 
Please send me iaformation ont 


Hie 
i 


THE H. M. HARPER COMPANY 
AERO DIVISION 
8280 Lehigh Avenue, Morton Grove, Illinois 


ty 
i 


i 
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The Eaton Process of Producing Jet Blades 
is Saving Critical Materials—Reducing Costs 
by Millions of Dollars 


The savings inherent in Eaton processes for the production of jet engine 
blades are an accomplished fact — savings in critical materials, savings in 
cost totaling millions of dollars. These cost-saving processes have been 
developed and perfected in production — representing millions of blades 
for jet engines now flying in actual combat. 

Eaton research —in the laboratory and in the shop — will continue to 
strive for the achievement of the high quality necessary for these critical 
parts — at the lowest possible cost! 


EAT Qn MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 


VALVE DIVISION: 9771 FRENCH ROAD « DETROIT 13, MICHIGAN 


@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters © Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units © Snap Rings 
Springtites *Spring Washers *Cold Drawn Steel *Stampings *Leaf and Coil Springs *Dynamatic Drives, Brakes, Dynamometers 


32 





INSTRUMENTS HAVE A RECORD OF 
TOP PERFORMANCE IN TOP AIRCRAFT 


Revere control instruments have shared the responsibility Extensive research and development facilities coupled 
and achievements of the aircraft industry since 1939 with with precision production methods contribute immeasur 
years of dependable performance under all types of ibly to Revere's reputation for highest quality control 
weather conditions. Today Revere is recognized as one of nstruments. Contact Revere’s field engineering department 
the foremost producers of precision instruments. You'll today. Let qualified engineers assist you with your liquid 
find them installed in many world-famous airplanes or electro-mechanical control problems 


FUEL FLOW SWITCH 

Specially designed by Revere for 
use in the auxiliary fuel line of 
the McDonnell F2H-3 twin-jet 
carrier-based fighter. This instru- 
ment fransmits a warning signal 
whenever fuel flow falls below a 
pre-determined value. Send for 
Bulletin No 1400 


FUEL FLOW TRANSMITTER 

The Revere Fuel Flow Totolizer is 
an integral port of the fuel sys- 
tern. It records the rate of fuel 
flow in the T-33's jet engines. The 
flow totolizer can be used on 
piston engings, diesels or test 
stand operations. Send for Bul- 
letin No. 1300, 


LIQUID LEVEL SWITCH 
Republic's F-84G Thunderjet, first 
USAF fighter-bomber to refuel in 
mid air, has Revere's Liquid Level 
Switches installed in their fuel 
tanks. This hermeticaliy-sealed 
magnetically actuated switch\pre- 
sents a new standard of safety 
Send for Bulletin No. 1100, 


FLOAT SWITCH 

Boeing's B-47 Stratojets have Re- 
vere Float switches installed in 
all fuel tanks to maintain high- 
level fuel control.’ These switches 
can be furnished) with single or 
dual float systems with levels set 
at the factory. Sand for Bulletin 
No. 1200 


SEND FOR FREE BULLETINS! 


> 
eg coh € 


' 
WAULINGFORD 2, CONNECTICUT, U.S.A. 
precision instruments for aircraft and industry 





SIGNAL INPUT 


30 Milliamp Signal 
Controls 50 Horsepower 


Modern aircraft control surfaces are not the 
size of a barn door but the wind across 
them is several times hurricane velocity. 
Results are similar . . . it takes plenty of 
power to control them. 

Vickers Electro-Hydraulic Servo Power 
Units provide rapid and accurate control 
of up to 50 horsepower with a 30 milliamp 
signal. This is another Vickers accomplish- 
ment in the control of heavy power by 
means of very minute signal inputs. Write 
for special bulletin No. SE-18. 


WickERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1462 OAKMAN BLVD. . DETROIT 32, MICH. 


ENGINEERS AND BUILDERS OF OL 
HYDRAULIC EQUIPMENT SINCE 1921 
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TIME WAS wien catbrain 


Rodgers took 84 days to « omplete the 

“First Transcontinental Aeroplane Flight” on 
Goodyear tires—a daring trip during which 
Rodgers had to be accompanied by a train 
carrying spare parts, as well as a tow truck for 


hauling his Wright biplane out of ditches! 


For that was back in 1911 when plane and 
engine usually required drastic overhaul 
after a few hours’ flight. In those days the 
number of civilian aviators could be counted 
almost on one’s fingers. “Landing fields” 
were any available pasture, and airports and 


service facilities were practically non-existent. 


AVIATION 
PRODUCTS 


MOW 8: private planes can make 


the coast-to-coast trip in a matter of hours 


with « omplete assurance that, should parts be 
needed, Goodyear Aviation Products are 
tickly available at any of the vast network 


{ landing fields where distributors display 


the Goodyeat “Sgn ot Service 


omplete distribution of 
or any of the other many 
mean quick and reliable 


ine owner ana operator 


Goodyear Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, Calif.- 
contributing to aviation progress since 1909. 





MAGNESIUM CUTS DEAD WEIGHT, 
INCREASES HELICOPTER EFFICIENCY 


Extensive use of DOW MAGNESIUM sheet. extrusions. and sand 


castings saves many important pounds on this versatile aircraft 
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THE DOW CHEMICAL COMPANY, 


DOW MAGNESIUM 





Cutaway view showing O-rings. lilustration courtesy Vickers, Inc. 


PARKER O-RINGS help pumps 
set endurance record 


THIS 1S IT 


Cross section drawing 
of O-ring in groove, 
secling under pressure. 


Vickers reversible flow 3,000 PSI hydraulic pumps, equipped 
with PARKER O-rings, recently operated 304,578 pump hours 
without malfunction for a 12-month period at one airline. 

This noteworthy performance—in all sorts of weather— 


demonstrates the leak proof, long service qualities of PAR KER 


O-rings . . . precision-molded from superior synthetic rubber 


compounds. Important, too, they provide simplified as well 
as efficient sealing. Design involves only a small groove to 
retain the ring. They are economical to use, easy to replace. 

PARKER is the one source for all standard O-rings for fuel, 
hydraulic and engine oil services, and for special service 
O-rings. Ask your PARKER Distributor for Catalog 5100, or 
write The PARKER Appliance Company, 17325 Euclid 


Avenue, Cleveland 12, Ohio. 


|Dexelzar 


TUBE FITTINGS * VALVES + O-RINGS 
Pa Plants in Cleveland + Los Angeles + Eaton, Ohio + Berea, Ky. 


|Dicalaar 


L O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 


AKRON, O. 

B. W. Rogers Co 

850 So. High St. (9) 
BOSTON, Moss 

irving 8. Moore Corp 

65 High Street 
BUFFALO, N.Y 

Hercules Gasket & Rubber Co 

327 Washington St. (3) 
CHICAGO, til 

Air Associates, Inc 

5315 W. 63rd St. (38) 

Shields Rubber Co 

564 W. Randolph St. (6) 
CLEVELAND, © 

Cleveland Ball Bearing Co 

3865 Carnegie Ave. (3) 

Neff -Perkins Co 

2130 St. Clair Ave. (14) 
DALLAS, Tex 

Air Associates, Inc. 

3214 Love Field Dr. (9) 

Metai Goods Corp 

6211 Cedar Springs Rd. (9) 
DENVER, Colo. 

Metal Goods Corp. 

2425 Wainut St. 
DETROIT, Mich 

J. N. Fauver Co 

49 West Hancock St. (1) 
FORT WORTH, Tex 

Adco industries 

3414 Camp Bowie Bivd. 
HOUSTON, Tex 

Metal Goods Corp 

711 Milby St. (1) 
INDIANAPOLIS, ind 

F. H. Lengsenkamp Co. 

229 E. South St 
KANSAS CITY, Mo. 

Metol Goods Corp 

1300 Burlington Ave. (16) 
LOS ANGELES, Cal 

Aero Bolt & Screw Co., Inc 

1071 Arbor Vitoe Ave 

Inglewood, Calif 

Synthetic Rubber Products Co 

1538 South Eastern Ave. (22) 
MIAMI, Fia 

Air Associotes, Inc 

international Airport 
MILWAUKEE, Wis 

Allrubber Products & Supply Co 

612 Se. Second St. (4) 
MINNEAPOLIS, Minn 

Van Dusen Aircraft Supplies, Inc 

2004 Lyndale Ave., South (5) 
NEW ORLEANS, lo 

Metal Goods Corp 

432 Julia St. (12) 
NEW YORK, N.Y 

Durham Aircraft Service Co 

5615 Northern Bivd., Woodside, N.Y 

Nielsen Hydraulic Equipment, inc 

298 Lefayette St. (12) 
PHILADELPHIA, Po 

Goodyear Supply Co 

1506 Latimer St 
PITTSBURGH, Po 

Shields Rubber Co 

137 Woter St. (22) 
PORTLAND, Ore 

Hydraulic Power Equipment Co 

2316 N. W. Sevier St. (10) 
ST. LOUIS, Mo 

Metal Goods Corp 

5239 Brown Ave. (15) 
TULSA, Okla 

Metal Goods Corp 

302 North Boston (3) 
WICHITA, Kons 

Standord Products, Inc 

650 E. Gilbert (11) 
CANADA 

Railway & Power Engineering Corp., Led. 

1745 St. James St 











BENDIX PACIFIC TELEMETERING SYSTEMS i , Phote purtesy Boeing Airplane Co. 
Accurately Measure 
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PRODUCTS ACTUATOR 


RELIEVE DESIGN PRO 


AL. eroproduc 


ALLISON DIVISION « 
DAYTON, OHIO 


ls 


GENERAL MOTORS CORPORATION 


LEM 


Aeroproducts self-locking actuators . . . by 
providing instantaneous adjustment of variable 
surfaces to any position within their designed 
range... have eliminated many previous restric- 
tions in aircraft design. Without pre-selection or 
positioning, these new actuators permit variable 
surfaces to be locked in position and held 
until changed by the pilot. 


Any combination of systems—hydraulic, pneu- 
matic, electric or manual—can serve as the 
primary power source. These actuators can be 
synchronized readily in tandem or in series to pro- 
vide coordinated control of related movements. 


Announced uses of Aeroproducts self-locking 
actuators include control of the “flyable tail” of 
the new Republic F84F “Thunderstreak” jet 
fighter, the horizontal stabilizer on another 
high-speed jet fighter, and the afterburner of a 
jet engine. Additional applications include con- 
trol of wing flaps, dive brakes, bomb bay or 
cargo doors, gun turrets, variable wing sweep 
and incidence, wing fold and canopy slides. 





REMARKABLE DESIGN 


NEW SILICONE 


DEMONSTRATED BY TEST... 


SE-100—IDEAL FOR ELECTRICAL 
AND MECHANICAL APPLICATIONS! 


General Electric's new silicone rubber coating 
compound, SE-100, combines outstanding heat re- 
sistance, electrical and physical properties for a wide 
variety of electrical and mechanical applications. 
SE-100 may be coated on glass or organic fabrics for 
service at high or low temperatures or where resistance 
to weather, ozone, corona or chemicals is required. 


High temperature resistance : Elevated temperatures have no appreciable effect on 
the 1000-1200 volts per mil dielectric strength of glass cloth coated with SE-100. 


SE-550 — STILL FLEXIBLE 
AFTER 24 HOURS AT —120 F! 


G.E.’s new extreme low-temperature silicone 
rubber, SE-550, combines high strength and clonga- 
tion with maximum low-temperature usefulness. 
SE-550 shows practically no increase in modulus at 
—100 F and retains useful flexibility at —120 F. This 
flexibility is achieved without sacrifice of high- 
temperature resistance or any of the other desirable 
properties inherent in silicone rubber. 


Flexible at —120 fF: A giance at the biue curve shows the difference (Young's 
Modulus in flexure) of SE-550 versus organic rubber after 24 hours. 


SE-360 _ MORE ‘“‘COME BACK’”’ 
THAN ANY KNOWN RUBBER! 


G. E.’s new low compression set silicone rub- 
ber, SE-360, is designed to provide more positive 
sealing action in parts subject to compression at 
elevated temperatures. In addition to its outstanding 
low compression set, SE-360 has unusually low 
shrinkage when cured. This means parts with more 
uniform properties, closer tolerances and opportunities 
for your fabricator to cut scrap loss. 


Compression test: Same-size pieces of ordinary silicone rubber and SE-360 are com. 
pressed for 22 hrs. at 350 F. Note how SE-360 (right) “comes back''to original size. 





POSSIBILITIES OF THREE GREAT 


RUBBER COMPOUNDS 


CONFIRMED BY APPLICATION 


G.E.’s SE-100 silicone rubber 
is finding steadily increasing appli- 
cation in the electrical industry for 
coating cloth, tapes and sleeving; 
for coating glass-served wire; for 
encapsulating coils. Among the 
many mechanical uses for SE-100 
are ducts and tubing; gaskets and 
seals, diaphragms. 


Gaskets for emergency hatches 
(shown here at 50 below zero F) 
astra domes and access windows on 
the Douglas Globemaster are now 
made of G.E.’s SE-550 silicone 
rubber because it remains flexible 
and maintains a seal at extremely 
low temperatures; does not stick 
to metal after long inactivity. 


O-rings, gaskets and seals 
are being designed with G.E.’s new 
SE-360 silicone rubber for applica- 
tions where sustained resilience at 
high temperatures is required. Air- 
craft, automotive and railway de- 
sign engineers find SE-360 ideal for 
jet engine parts, transmission seals 
and Diesel gaskets 


CLIP AND MAIL TODAY! 


FOR MORE INFORMATION 


about these new G-E silicone rubber com- 
pounds, just mail the coupon! You will 
also receive a free copy of “Imagineering 
with Silicone Rubber” which describes 
other G-E silicone rubber products and 
tells how you can put them to work 


General Electric Company 
Section 351-6A 
Waterford, New York 


Please send me product data on ( ) SE-100 
( ) SE-550 ( ) SE-360, including a free 
copy of “Imagineering with Silicone Rubber.” 
| want this information for ( ) Reference pur- 
poses only ( ) An immediate application on 
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Practically every American-made aircraft 
-.. commercial, private, and military 

.. relies on pumps built and designed by 
Thompson to maintain flight operations 


with fewest non-scheduled removals. 


‘Thompson has over 50 years of experience 
in the aircraft and automotive industries. 
I'rom this experience has come leadership 
and know-how in developing seals, per- 
feeting alloys and mechanisms to pump 
aviation fuels at widely varying pressures. 
temperatures, and altitudes. 

Fuel booster, water-alcohol, and engine - 


driven pump applications ... you'll find a 


Thompson pump to do the job with sim- 


plicity, dependability, and economy. 


Just tell us your requirements. 


Accessories Division 


Thompson Products, Inc. 


DEPARTMENT AC-8 


CLEVELAND 17, OHIO 





IT COSTS LESS. This “repackaging” of Avien's fuel 
gaging system brings the purchase price to a new low. The 
system is reduced to a sensing unit and an indicating unit, 
eliminating the bulky and expensive intermediary unit. 


IT’S 50% LIGHTER. Lightness always brings cost sav- 
ings. Avien’s Two-Unit Fuel Gage incorporates the bridge 
and amplifier functions into the indicator case. Less wiring 
and connectors are needed. 


IT NEEDS NO FIELD ADJUSTING. With the elimina- 
tion of the intermediate unit, which had to be supplied as 
a common part, al] Avien units are pre-calibrated for the 
aircraft they are designed for. 


IT TAKES LESS TIME TO INSTALL. The Two-Unit 
Gage is remarkably easy to install. No specially-trained 
personnel are needed. No specialized test equipment is 
needed. No calibration instruction or data is needed. 


IT’S EASIER TO MAINTAIN. With fewer components 
in the system, less maintenance is required. Trouble- 
shooting becomes easier. And fewer parts must be stocked 
for replacement and repair. 


IT CAN BE INTEGRATED WITH FUEL MANAGE- 
MENT. Simulators, level switches, balancing controls, etc., 
can be hooked up to the Two-Unit basic system with less 
expense and less trouble than ever before. 


6 definite ways you can cut costs 
with Avien’s “TWO-UNIT” FUEL GAGE 


Avien’s Two-Unit Fuei Gage is creating a lot of talk with 
manufacturers, engineers, and purchasing men. 


This new “package” means that Avien units are now all “shelf 
items.” As long as the units are designed for the same aircraft, 
they’re completely interchangeable. 


The Avien Two-Unit Fuel Gage is now scheduled for produc- 
tion, to meet your manufacturing programs. The indicator is 
available in either large or small sizes, with all varieties of 
dial configurations. 


Every month, Avien produces over ten thousand major instru 
ment components for the aviation industry. 


We believe the Two-Unit Gage is so important that your 
inquiry should not be delayed another day. Write or call us. 


AVIATION ENGINEERING DIVISION 
AVIEN . KNICKERBOCKER, INC, 
58-15 NORTHERN BOULEVARD, WOODSIDE, L. I, W. ¥. 
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COMPLEXITY 


Converting a baffling jigsaw puzzle of 
scattered electrical controls, protective devices 
and miles of wiring into one easily serviced, 
plug-in panel no larger than a table radio . . . 
Jack & Heintz is helping to solve the serious 


problem of aircraft complexity. 


Complexity is just one of the problems we 
face in our business of developing 

and producing complicated, lightweight, 
high-output electrical, electromechanical 
and hydraulic devices . . . designed to meet 
extreme conditions of stress, temperature 


and environment. 


The name Jack & Heintz on aviation or 
commercial products stands for advanced 
engineering ... precise manufacturing . . . 
pretested performance. Write Jack & Heintz, Inc., 
Dept. 805, Cleveland 1, Ohio. 





Jacks Hemntz i aa a 


& and d-c—including Control Systems 


otom eshte , and Components « Electric Starters + 


Actuators and Special Aircraft 


E UIPMENT ‘ > ™ : Motors +« Custom-built Commercial 


1963, Jack & Heintz, to 


. . Motors + J&H Eisemann Magnetos 
means electrical, hydraulic or mechanical devices designed to solve 


unusual problems of developing power, controlling it or using it. 
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wire] Sranmngs 


You’re looking behind the scenes at the American Loco 


motive Company Ordnance Division, Schenectady, New 


York. 

The prints you see streaming from the processing ma- 
chine are positive photographic reproductions of M47 tank 
drawings. They're produced without a negative step 
and under ordinary room light 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of M47 drawings against expen 
sive wear and tear. For the drawings are filed away after 
the Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con 
tract for the M47, these highly legible and durable inter 
mediates are used to produce all the quantity prints 
required by the 29 manufacturers and government agencies 
involved in the distribution of engineering changes on the 


M47 tank. 





cost . . . with existing equip- the many sa 


ment; how it is used to 


| 


reclaim drawings . . . speed 


design changes in thousands 'Company 








of drafting rooms. 
Street 


City 





These Kodagraph Autopositive Intermediates 


<odeagraph /\uieposttive Paper 


“‘THE BIG NEW PLUS’’ in engineering drawing reproduction 


ings Kodagraph Autopositive Paper is bringing to industry. 









LYOCUEGE 
Leifer runaTS 


These Kodagraph Autopositive intermediates, used in place 






of the valuable original drawings, produce sharp, legible 





blueprints or direct process prints time after time. Their 





dense photographic black lines—on an evenly translucent 





paper base—will not smear or lose density . which sim 





plifies print production and eliminates reading errors and 
bottlenecks all along the line. And another important point 
will not turn 






Autopositives are photo lasting in the files 





yellow or become brittle 





Advantages which you will appreciate, too, in your own 





operations. And, remember, this is only part of the Auto 





positit ( story! 










Learn how you, or your a Qe yam MAIL COUPON TODAY - Sa ee ne ae ee ee 
local blueprinter, can process EASTMAN KODAK COMPANY 

this unique photographic Industrial Photographic Division, Rochester 4, New York 

intermediate paper at low i} Gentlemen: Please send me a c Py ' f “New Short Cuts and Sav ngs” describing 4 
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081” O.D, 
1000 V.A.C... 
INSULATION 


TESTED AT 
12,000 RPM 


—-s 


PARALLEL 
OR SERIES 
CIRCUITS 


ca! —— 


abe 


ELECTRO TEC tecuniques ~ 


Pet dekdival a 


EXCLUSIVE" 


insure closer tolerances, absolute uniformity, 
and the ultimate in miniaturization 


Electro Tec units are the product of an exclusive manufacturing 
technique that results in accuracy unattainable by conventional 
fabricating methods. In this process a plastic is moulded around 
the wire leads. Accurate machining reduces this blank to the 
proper shape, complete with grooves. Hard silver is deposited into 
the grooves by electroplating to produce the required rings. Final 
machining insures concentricity and dimensional accuracy. The 
result is one-piece, unitized construction with conducting rings of 
60 to 70 Brinell hardness. 

Diameters of these assemblies range from .045" to 24” cylindrical 
or flat. Cross-sections may range from .005” to .060” or more. 
Rings are polished to a jewel-like finish and can be held to 4 
micro-inches or better. Even the smallest sizes withstand a 1000 
V.A.C. breakdown test. Most types easily withstand rotational 
speeds up to 12000 rpm. 


ELECTRO TEC Assemblies are Specified by the Nation's 
Leading Precision Instrument and Equipment Manufacturers for Proven 
Greater Dependability, Longer Life, Smoother Functioning. 

The uniformly superior performance of Electro Tec slip ring and 
commutator assemblies in thousands of industrial and govern- 
mental applications has resulted in wide adoption of these com- 
ponent units by most leading manufacturers of precision ir.stru- 
ments and equipment. Although these products provide improved 
performance and extra dependability, prices are strictly com- 
petitive. Write today for fully illustrated literature. 


ELECTRO TEC (@\ CORPORATION 


$0. HACKENSACK NEW JERSEY 
PRODUCTS OF PRECISION CRAFTSMANSHIP BY A NEW AND REVOLUTIONARY PROCESS j 


" 13 RINGS 


CONCENTRICITY © 


003” 


ay “V¥“ GROOVE 


SILVER ON 
ONE PIECE 
NYLON FORM 


RINGS 
ANCHORED 
IN DOVETAIL 


8 FLAT 
RINGS 
WITHIN 

%” RADIUS 


@ ONE PIECE, UNITIZED CON- 
STRUCTION 


@ ABSOLUTE MINIMUM TORQUE 
FRICTION 


@ DIAMETERS FROM .045” TO 
24.0” 


@ MINIMUM 1000 V.A.C. Hi- 
POT INTER-CIRCUIT 


@ UNIFORMLY HARD SILVER 
RINGS PLATED INTO GROOVES 
ON PRECISION MACHINED 
ONE PIECE PLASTIC FORM 


@® SPECIAL SURFACE DEPOSITS 
PREVENT TARNISH, MINIMIZE 
FRICTION, BRUSH NOISE AND 
PRACTICALLY ELIMINATE WEAR 


“’ 


“PATENTS PENDING 








HERMETICALLY SEALED RELAYS 


for most exacting design requirements! 































(ta GEINGIAGT IC To Mi" : 


Considerable cost and space can oftén be saved by 
sealing more than one relay in an enclosure. Illustra- 
tion shows: six CLARE Type "K’’ 
at itiicls Mmelilo Made] sislaliolge 


relays, associated 
wired and ‘mounted in a 
common enclosure. 


|N THE fourteen years 
hermetically sealed relays for airborne, 


CLARE has de 


] 
reiays. 


i 


jl 


Fac h series 


and contact 


Two things. 


i 


If your product requires 
can supply 


develop and seal for 


most exacting 


Send for CLARI 
earest CLARI ile engine 
-C. P. Clare & Co.., 

In Canada: Canadian Line 


contact the 
Address 


Iliinois 


Cable address: 


varies in the size of the e« 


be sealed in it. 


specilications 


relay whit h £O 
which permits 


you just the relay 






a / : _ 
Uys” 
Here is one of over 300 plug- ( 


in relays in the CLARE SK-5000 


series. 





'N” relay in a . A 


CLARE Type 
Series SN-41000 container. 


first be 


since CLARI gan the development of 


military and industrial use 


veloped ove! 90 different er ol hermetical y f tled 


mntainer, the number and kind of 


terminals, mounting facilities and the type or types of relays whi h can 


Within each series, innumerable variations of relay coil 


are pos ible 
CLARI 


( iling 


owever, never vary: the high quality ot the 


| 


$s into each enclosure and the completely airtight 


enter it, 


CLARI 


you need from this wide variety, or will 


no gas « ape from the enclosure of 


| spirit lo ese 


the use of he rmet ally sealed rel Lys, 


you a special, “‘custom-built” relay to meet your 


requirem nts 


DULLETIN NO Sealed Relays ot 
er lor complet 
Avenue, 


Lid., 


114 on Hermetically 
mormation, 
1719 We 


(Chicago 30, 
foronto 13, 


t Sunn ide 
Material aa 
CLARELAY. 


€LARE RELAYS 


... First in the Industrial Field 














Typical of modern aeronautical 

miracles are systems that activate, guide 

and control subsonic and supersonic 

flight. Lear electro-mechanical equipment 

and gyro instrument products for commercial 
aircraft and modern military planes measure and 
apply the forces necessary to maintain required 
conditions of flight. 


POWER UNITS . SCREW JACKS 


Electro-Mechanical Products : Ae 


,, Sub-Miniature + Motor-Generators 
Motor Driven Precision Gear 
Mechanisms « Precision Aircraft 
AC and DC Motors*+ Fastop® 
Electro-Magnetic Clutch 
Automatic Electronic Temperature SERVO MOTORS 
and Positioning Controls. 


LINEAR AND 
ROTARY ACTUATORS GRAND RAPIDS 





Fluid System Components: 


Fuel, Oil and Air Pumps + Rotary Hand Pumps 
Fluid Regulator Valves + Water Injection Pumps 
Airborne Air Compressors + Centrifugal and 
at Sree, oer seam monte Assemblies for 
adar * Camera Vacuum Pumps + Pneumatic 
Motors + Absolute Pressure Switches + Dehydrators. Ol AND HYDRAULIC PUMPS 
LEAR-ROMEC 








Autopilots, Radio Communication and Navigation Equipment: 


VHF communications and Automatic 
Omnirange Navigation equipment + VHF 
Airport Communications * Low Frequency 

Receivers * Automatic Flight Control Systems. 


OMNIMATIC © SYSTEMS 





LEARCAL 


AUTOPILOT SYSTEMS 


LEAR, INCORPORATED 


EXECUTIVE OFFICES, 
3171 South Bundy Drive, 
Los Angeles 34, California 





Lear-Romec pumps, compressors and related components handle air, water, 
lubricants, hydraulic fluid, anti-detonant solutions and gasoline. 

Lear aircraft radio communication and navigation and flight control 
equipment has been selected by leading executive airplane manufacturers as 
standard factory installed accessory equipment. 


For detailed information please address the Division concerned, as listed below. 


Instrument Product$: Automatic Flight Controls 


Automatic Approach Couplers + Gyros for Control Mechanisms 
Remote Reading Gyro Instruments + Rate Gyros * Yaw Damper Systems 
Missile Controls (Stabilization and Maneuvering). 


AUTOPILOT SYSTEMS 
DIVISION ° SYSTEM 





PRESSURIZING EQUIPMENT 
DIVISION 


MARKER BEACON ) 
RECEIVER (CAATC) __qaattllll 


hm) 
AUTOMATIC DIRECTION MULTI-CHANNEL 
DIVISION FINDERS VHF 


Advancing the Frontions of Flight: 


LEAR-ROMEC DIVISION, Abbe Road, Elyria, Ohio 
LEARCAL DIVISION, 11916 West Pico Boulevard, Los Angeles, California 
GRAND RAPIDS DIVISION, 110 Ionia Ave., N.W., Grand Rapids 2, Michigan. 
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he MGA 0 in Jonition 


in research, 
design and 
manufacturing 


lor over a quarter of a century, Bendix 
has set the pace in meeting the ever 
changing ignition problems of the indus- 
try. [tis perfectly obvious that solutions 
to this perpetual challenge of product 
improvement and application can only 
be found by an unceasing search for 
advanced design, better materials and 
more efficient manufacturing methods. 


Hlow well Bendix has met this challenge 
is evidenced by the overwhelming 
endorsement the aviation industry has 
given to Bendix ignition equipment. 


Whether the requirement is for a better 
electrical connector or a complete new 
ignition system, the industry has come 
to look upon Bendix as the one source 
best qualified to meet every ignition 
problem. 


Remember, the unmatched facilities of 
Bendix are yours to command from 
planning to finished product. 


AVIATION PRODUCTS 


Low and high tension ignition systems for piston, jet, 
turbo-jet engines and rocket motors . . ignition 
analyzers... radio shielding harness and noise filters 
... switches .. . booster coils .. . electrical connectors 


CGendixr 


SCINTILLA MAGNETO DIVISION 
SIDN4Y, NEW YORK Seer 


ed 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenve 

Burbank, California «+ Stephenson Building, 6560 Cass 

Avenve, Detroit 2, Michigan « Brouwer Building, 176 

W. Wisconsin Avenue, Milwaukee, Wisconsin « 582 Market 
Street, San Francisco 4, California 





SAGINAW BALL BEARING 
SCREWS PROVE THEIR 
EFFICIENCY IN THE BANSHEE 


Nine of the electro-mechanical actuators on the 

McDonnell Banshee F2H-2 use Saginaw Recirculating ball-bearing 

screw and nut mechanisms. Installations include wing fold, main landing 
gear, landing gear doors, speed brakes and nose landing gear. 

Saginaw screws with rotary-to-linear force transmitted through rolling 
steel balls operate at more than 90% efficiency. This means that the torque 
—the rotary power equipment—is only a small fraction of that 

required for a thread-to-thread screw, thus resulting in important weight sav- 
ings. Saginaw screws are efficient, accurate, reliable, compact, and low 
in weight-strength ratio. They can be effectively combined with 
electrical, hydraulic or pneumatic units and can be furnished 

for actuator applications in any size in a complete 

range of load cind life requirements. 


FOR MORE COMPLETE INFORMATION, WRITE 


FOR ENGINEERING DATA BOOK. 


aqinaw STEERING GEAR 


DIVISION GENERA MOTOR RF RA N 








FOR HIGHER TEMPERATURES AND HIGHER PRESSURES 


Completely new Marman live joint system speeds assembly — cuts costs — saves weight. It consists of a 
V-Band Coupling with integral stainless steel flanges. The unique design of the joint allows 
the introduction of a screen or check valve in the joint assembly without further modification. 


Components of new Marman live joint system. 1. Weld flanges to ducting 











= 


e valves or filters. 





Easy to specify for quick delivery in a wide range 
of sizes —for information write Dept. w_5 








(ARMAN 
PRODUCTS CO, /nc. 


3. Assemble with Marman V-Band [1214 EXPOSITION BLVD 
coupling for positive seal and depend- LOS ANGELES 64 CALIF. 


able operation. 











New helicopter to hit 180 mph with 
help of 17 TIMKEN bearings 


O make its new Model 104 

helicopter faster than previous 
models, Jacobs Aircraft Engine 
Company designed a new one-unit 
engine and transmission. Weight was 
reduced 20% compared to installa- 
tions of equal horsepower. Speeds 
were increased to 180 mph top, 
150 mph cruising. 

To keep the transmission light 
yet rugged, the gears were specially 
designed for this application and 
Timken” tapered roller bearings 
were specified for the transmission 


shafts. 

In both the transmission and tail 
rotor gear box, Timken bearings 
hold shaftsin rigid alignment. Gears 
mesh accurately, transmit a smooth 
flow of power with minimum vibra- 
tion. Fewer transmission and gear 
box overhauls are required. 

The main rotor shaft takes not 
only the tremendous radial loads of 
the whirling blades, but also a thrust 
load equal to the weight of the heli- 
copter itself. For this reason, the 
shaft was mounted on Timken bear- 


ings. Their tapered construction 
lets them take radial and thrust loads 
in any combination. 

Whether you build or buy air- 
craft, make sure the bearings have 
the trade-mark “Timken”. No other 
bearing can give you so many ad- 
vantages. The Timken Roller Bear- 
ing Company, Canton 6, Ohio. Can- 
adian plant: St. Thomas, Ontario. 
Cable address: “TIMROSCO”. 


lhis symbol on a product means 
sts bearmmes are the best. 
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TIMKEN BEARING 
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SMOOTH TO 
MILLIONTHS OF AN INCH 


Surface finish of high quality 
Timken bearing rollers and 
races 1s so smooth that it 
takes a proflograph to meas 
ure its smoothness. This 
instrument measures surface 
variations to a millionth of 
an inch, as shown at the left 








NOT JUST A BALL = NOT ~JUST A ROLLER 


THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


imken taper 
roller bearings ‘te 
tail rotor gear box 
f© assure a smooth 
flow of power de. 
Spite heavy radial 
and thrusr loads. 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 








REFLECTORMEN, FIRST CLASS 


The nation’s leading electronics manufacturers are complete Customers’ Engineering Staff, 
look to Lavelle for radar reflector fabrication that great diversity of jigs and fixtures, equipment for 
fulfills every precise specification of their design all types of welding, mechanical and microscopic 
engineers. They have learned from experience that inspection facilities and a complete anodizing plant. 


they can count on Lavelle. pe 
logether, these men, methods and machines have 


Many years’ experience in fabricating stainless brought Lavelle widespread recognition as a first- 
steel, aluminum and allied metals qualifies Lavelle class, reliable subcontractor to the electronics 


as true specialists in this field. Staff and facilities industry. 


Ls, ~ 


AIRCRAFT CORPORATION NEWTOWN, BUCKS COUNTY, PA. 
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gearing for the 


Age of Flight 
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ammmnememn §=WESTERN GEAR WORKS 
Pacific Gear & Tool Works 7 Houston Executive Offices, Post Office Box 182, Lynwood, California 





Please send booklet No. 5201 
“GEARING FOR THE AGE OF FLIGHT" 


NAME 
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TITLE 


ADORESS 


pe 4 city STATE 





Esso Q.C: 


makes the difference ¢ 


* Quality € 
vality ontrol of aviation petroleum products means 





safety, peak performance and economy to international aircraft operators 
everywhere — and quality control depends on constant and thorough testing. 

Aviation gasoline refined in one country may be distributed for use in many 
other areas. The interval between a refinery run of an average overseas ship- 
ment of ESSO aviation fuel, and delivery into aircraft by ESSO Aviation 
Service, often is measured in thousands of miles and many days. It is trans- 


ported by tanker, by rail, by barge, by pipeline or by other means. 

Yet the quality control of ESSO fuel is vigilantly supervised every step of 
the way. En route, the product is subjected to numerous quality inspections to 
insure uniformity and compliance with specifications. 


To begin with, a com- 

plete analysis is made 

at the refinery when 

the newly manufac- 
tured fuel goes into storage tanks to verify 
that the product meets or exceeds govern- 
ment, airline, and ESSO’s own standards. 
A second series of tests is made on com- 
posite samples taken from the tanker imme- 
diately after loading. 


On com- 

pleting the - 

voyage, cargo samples of the fuel are checked 
for quality just before off-loading into ocean 
terminal storage tanks. 


Product samples from the ocean terminal 


Yes, ESSO's follow-through tests and 
analyses moke the difference. They mean 
greater safety and better performance 
because they guarantee Quality Controlled 
aviation fuel at all times wherever and 
whenever ESSO aviation gasolines are 
delivered into aircraft by ESSO 

Aviation Service. 


are subjected to a quality analysis; from the 
ocean terminal the product may go through 
an inland storage depot or directly to air- 
field storage. 


Airfield 
fui “storage 
samples are tested at regular intervals. 
When airport refuelers are loaded, and after 
each change of shift, the fuel is carefully 
checked for possible water content and 
contamination. 


As a final 
precaution, 
all fuel is 
passed through 5-micron filters during re- 
fueling by ESSO airport service personnel. 


More good reasons why 


8 out of every 10 international 
airlines use 


AVIATION PRODUCTS 

















Any part 
any time, 


“iy place , 


aiy plane 


bh hMdihihh ine, 


WIh- PARTS INC. 723 Sonora Ave., Glendale 1, Calif. * New York * Washington, D.C. * Oakland 
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~ When SPECIFICATION call for 


‘STANDARD CASES € COVERS 


-—consult the new 


DATA 
FILE! 


- including 


@ STANDARD DRAWN 
CASES & COVERS 


@ SPECIAL METAL 
STAMPINGS 


@ SPECIAL COVER 
& CAN ASSEMBLIES 


-the complete guide to precision metal parts 


The new Hudson Handbook contains full engineering data and specifications on hundreds of 
standard cases and covers. All are craftsmen-made to provide a quick, economical solution to 
component problems. Keep a copy of the Handbook on file in your engineering and purchasing 


departments. Request yours now! 


-plan your production around Hudson 


All drawn cases and covers in the new Hudson Data File are standard and 
orders are filled promptly from regular factory stocks. Quality metal stamp- 
ings are precision made to your exact specifications. For complete informa- 
tion on standard components, consult the Hudson Data File—for specifica- 
tion metal stampings, call or write Hudson for prompt service! Address 
inquiries to Desk 810. 


HUDSON TOOL AND DIE COMPANY : INC 
118-122 SO, FOURTEENTH STREET, NEWARK 7, NEW JERSEY 


‘hin ite ~— é 








Continental Wire Corporation, York, Pennsy! 
vania, braids Refrasil Yarn directly on wire 
using equipment made by Wardwell Braiding 


Machine Company of Central Falls, R 1 


/ 


THE H. |. THOMPSON CO. 


1733 Cordova St., Los Angeles 7, Calif 
Telephone REpublic ¥-916) 


Write or call your nearest 8 
EASTERN 


Fred W. Muhlenfeld 

6659 Loch Hil! Road 

Baltimore 12, Md 
Valley 3135 


representative 
MIDWEST 


Burnie L. Weddle 
3219 West 29th St 
indianapolis 22, 'nd. Fort Worth, Texas 

Hickory 8685 Webster 2965 


Represented in Canada by RAILWAY & PLLWER ENGINEERING CORP 


SOUTHWEST 


Marshal! Morris 
3513 South Orive 


use braided insulation made with 


FFRASIL YARN 


Refrasil Yarn braided directly on wire is one of the many 


ipplications of this high performance yarn for the aircraft 
industry 
Whatever textile form your product requires, make certain 
that the yarn can withstand temperatures up to 2000° F, 


Refrasil Yarn performs under such extremely high temperatures! 
Be sure that your yarn is of high silica content, chemically stable, 


unaffected by ordinary acids, and resistant to fire. Refrasil Yarn 


has all of these features! lf your aircraft electrical insulation must 


operate under extremely high temperatures or in a corrosive atmos- 


phere, you can depend on Refrasil Yarn to deliver the performance 


you require. Remember, in braided insulation for aircraft, it’s the 


yarn that counts! 


For HITCO engineering counsel without obligation, and free sample 
of Refrasil Yarn, address inquiries to Mr. A.W. Williams, The H. I 


Thompson Co., 1733 Cordova Street, Los Angeles California 


Ilustrated above is the | 


ockheed F-94C STARFIRE equ pped with Refrasil 
Lightweight Removable Irisulating Blankets 


> 
a varie 


REI R ASIL is available in 


fy of phy sical forms 


BULK FIBER 


SLEEVING 
CORDAGE 





McDonnell Banshee 
uses SPS Fasteners 


A typical selection of SPS Fasteners. For information, write STANDARD PRESSED STEEL CO., Jenkintown 


| AIRCRAFT PRODUCTS DIVISION 
lhe Heck Yar : A START FOR THE FUTURE JENKINTOWN I PENNSYLVANIA 
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your PROFIT 
IN PAYLOAD/ 


LORD 
MR-36M DYNAFOCAL 
ENGINE MOUNTING 


FOR R-2800 C ENGINES 


~ Gaeen Gavtndeneaeene es THIS new Lord Dynafocal Mounting is interchangeable as to vibra- 
LOS ANGELES, CALIFORNIA tion characteristics and physical dimensions with any mounting now 
Hatt nee BH in use on Convair 240 and 340, Douglas DC 6 Series, Martin 404 

and Military Aircraft using R-2800c engines. The Lord MR36M is 


stronger than any mounting of previous design. Its light weight saves 


up to 16 pounds per engine, depending on the type of mounting sys- 
tem now used. This new Lord Dynafocal can replace your present 
heavy mountings without any rework whatever. 

The Lord MR36M Mounting is approved by CAA, USAF and 


Navy Bureau of Aeronautics. The reduced weight on 2 and 4 engine 

aircraft enables you to realize an immediate profit in additional pay- 
gneceeee view load. For complete details you are invited to write direct or refer to 
the field offices listed below. 


Ask about maintenance cost sav- 
BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA OAYTON 2, OHIO 


ings you can enjoy by using Lord 233 South Third Street 413 Fidelity Union 725 Widener Building 410 Weat First Street 
Life Building 

Core Renewal Service on Dyna- DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, 2LLINOIS CLEVELAND 15, OHIO 

311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 


focal Suspensions. 





See Our Exhibit room in on, headquarters aot 
warronar ainceart snow (LORD) yo ane ContRoL 


: ; 


Sept. 5-6-7 
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10 MEET YOUR AIRCRAFT PRODUCTION DEMANDS 


IT WILL PAY YOU 
TO INVESTIGATE A 


Quick Quench 
ALUMINUM 
HEAT TREATING 


FURNACE 


Specially Engineered to 
handle production problems 


Is your production schedule suffering be- 
cause of inadequate aluminum heat treat- 

ing equipment? You can eliminate this bottle- 
neck with a specially engineered DESPATCH 
bottom-entry, quick-quench Furnace for the 
solution heat treating of aluminum and alum- 
inum alloy shapes. Many leading aircraft plants 
report more production, better quality and low- 
er costs since installing modern DESPATCH 
equipment. 

These DESPATCH Furnaces are completely 
automatic, are electrically heated, recirculating 
type designed to operate at temperatures from 
550 to 1250° F. They are capable of tempera- 
ture uniformity within limits of plus or minus 
5° F. From work chamber to completion of 
quench is accomplished in considerably less 
than 10 seconds. 


Call, Write or Wire Now to Dept. W 


Why not let DESPATCH engineers analyze your 
heat treating problem now. They are ready to talk 
things over with you, offer advice or design, build 
and install the proper equipment for your plant. 
There is a resident engineer near you, who will 
assist with your heat treating requirements. 


MINNEAPOLIS OFFICE: CHICAGO OFFICE: 
619 S. E. Gth Street 4554 N. Broadway 


Seles Offices ia all Principal Cities 


PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY 





ELECTRONIC BRAINS 


FOR AIR FORCE BRAWN 


U.S. fighting aircraft, like this six-jet B-47, 
fly with Collins navigation or Communications 
equipment. Airforce veterans remember Collins 


as the name on the first automatically tuned DESIGNERS AND MANUFACTURERS O! 
ADVANCED ELECTRONIC EQUIPMENT 


radio equipment used in World War IL. 
1 Tlieht System 


Today, Collins plants in Cedar Rapids, Dallas © Airborne Transmitters and Receivers 
wen @G,round Station Communications Equipment 
and Burbank are hard at work filling orders that 


electronic Navicational Equipment 


put Collins units on the latest military aircraft. © Automatic Flight Control Equipment 


COLLINS RADIO COMPANY Cedar Rapids, lowa 





11 W. 42nd St., NEW YORK 36 1930 Hi-Line Drive, DALLAS 2 2700 W. Olive Ave., BURBANK 





Proved... for Aviations Higher Speeds 


J-M Thermal Insulations 


@ J-M Thermofiex* Blankets—used as standard _ preformed shapes for many other applications. These 
protection on many Air Force and Navy jet aircraft, flexible blankets are made by Johns-Manville from a 
to insulate tail pipes, engine cones, afterburners, aft- highly stable refractory fiber felt sealed between sheets 
frames and shaft housings. Also available in special of corrosion-resistant metal foils. 


* Registered Johns Mar lie Trade Mark 


As the aviation industry 
#25 hii sutheteetonmmenniiatane BS») observes the golden 
Rettettertihinss chet Pe ee = anniversary of powered 
flight, Johns-Manville 


marks its 95th year of service to industry. 





New and improved products are constantly being 
developed in the Johns-Manville Research Center— 
world’s largest insulation and packing laboratory. Johns-Manville is proud of the part its prod- 
Here J-M Engineers and Scientists cooperate with 7 . . 

J . oe ucts have played in aircraft development . 


leaders in the Aviation Industry to help solve their h Y teeiaal f , : 
, P ‘ p » é n - 
toughest problems and create products which will CRECMES ERSEIENSR SUE POOTECES Agee ce 


keep pace with aviation requirements. 


Jehns-Manw: ic 





and lemperatures 


... JM Puckings & 3 


a) J-M Firewall Seals—to reduce 

fire hazards. Besides the tadpole tapes illustrated here, 

Johns-Manviile makes many types of asbestos cloth, 

tape and tubing. They are used for insulating, fireproof- 

ing, cushioning and sealing fuel, lubrication, hydraulic 
, and electrical lines; also exhaust system shroud and 
/ cowling assemblies. 


J-M Clipper Seals—used on helicopters, in 
rotor and gear systems, to keep abrasives out, seal 
oil in. Available in split form for easy application in 
small spaces. In addition to Clipper Seals, Johns- 
Manville offers special-shaped propeller seals in ac- 
cordance with design specifications. Available in a 
wide variety of compounds and shapes such as “U,” 


“©,” “T” and “Hat-shaped.” J J-M Goetze Gaskets— These custom crafted me- 


tallic gaskets may be fabricated in almost any shape or 
size, for sealing igniters, compressor bleed-offs, cross 
ignition tubes and many other applications. Many types 
of J-M asbestos gaskets are also available for sealing, 
cushioning and mounting in aircraft power plants, air- 
frames and accessories. 

\tilaeD 
tremes of temperature . . . packings and gaskets 
to seal in lubricants and hot gases . . . asbestos 
textiles for fireproofing . . . friction materials to 
control motion. 


For further information about Johns-Manville 
Aviation Products, write for copy of booklet 
AV-1A. Johns-Manville, Box 60, New York 16, 
N. Y. In Canada, 199 Bay St., Toronto 1, Ont, 


JOHNS MANVILLE 


Products for the Aviation Industry “1A 





This is the control panel roam in|. G. W.'s 
ultro modern heot-treating department — 

one of the contributing fectors to Indiana 
Gear's unique ability to create hard-to- 


make parts to exacting specifications. 


INDIANA GEAR WORKS, 


me 





INC. 


ooo @ precision industry 


To serve this great industry a manufacturer must 
maintain the best and most modern equipment 
available, operate it with skilled craftsmen, and use every 
existing method of tightening specifications 
and cutting production costs. Indiana Gear is such 
a monufacturer—a company of craftsmen producing 


fine quality transmissions and actuators for industry. 


GEAR 


INDIANAPOLIS 7, INDIAWHA 





aircraft products 


Demend flow 
full-face mask, 
with or without 

microphone 


Scott 


WHEEL 


6200 
CONTROL 


A&B 


Constant flow 


to aircraft manvfacturer’s design High esnsenel aaah. 


strength aluminum, Tenite coated. 


4200 VALVE 


Hydraulic 
Valve, for 
Parking Brakes 
and other uses 


Master Cylinder 
with Heel Pedal 


B711 BRAKE — 


2716 
Air Temperature 


GAUGE 


f 


4408 MASTER 
CYLINDER 


Brake Master Cylinder 
for toe pedal instal. 
lations 


WINDSHIELD 
CLEANER 


Cleans and preserves 
p 
plastic windshields 


MODEL 3-248 


Automatic, Steerable, 
ond Full-Swivel Tail 
Wheel Assembly with 
6 inch solid tire. 


MODEL 
3200 
Automatic, Steerable, 


5500 

Portable high pressure 
constant flow oxygen 
assembly 


8550 
Oxygen Regulator 
for Scott 8500 
Fixed Oxygen 
Systems 


5600 
Portable high pres- 
sure constant flow 
and demand flow 
oxygen assembly. 


6380 


Demand Flow Regu- 
lators for fixed instal 
lations 


indicator 


AVIOX Portable Oxygen System for four 
persons, complete in o luggage cose 


A-21 

Portable, 

Low Pressure, 
Pressure- Demand 


Oxygen Assembly 


FOR ‘\ 


MILITARY 
USE 
ONLY 


Al5 


Portable 

Low Pressure 
Avtomatic 

Diluter . Demand 
Oxygen Assembly 


SCOTT ALSO MANUFACTURES 
DISPOSABLE MASKS AND 
FITTINGS 


Here at Scott, with our self-sufficient engineering and develop- 
ment laboratories, foundries ond precision machinery, the 
already high standards of the Aviation industry are generally 
excelled 

Since 1932 Scott's facilities have been purposefully developed 


to provide exceptional quality and uninterrupted schedules, 


thereby maintaining extraordinary service and unusual customer satisfaction. 


Scott products are available throughout the United States 
ond the world, from capable and helpful Aviation suppliers 


Write us today for general information or the name of 


your neocrest Scott distributor. 


Send for literature. 


SCOTT AVIATION CORP. 


ond Full-Swivel Tail 
wheel Assembly with 
8 inch pneumatic tire. 


LANCASTER, N. Y. 
N.Y 


275ERIE STREET 


South-rm Oxyg n Co., 157 Chombers Street, New York 


Export 





JOY 


HEN the Air Force and Con- 
solidated Vultee, manufac- 
turer of the B-46, decided it was 
necessary to have a pressurization 


booster on this king-size bomber, 


they really threw the design-book 


away. The requirements for the 
blower would cause any prospective 
fan supplier to have misgivings. 
Specifications called for three sep- 


arate fan-duties: 


1180 CFM at 32" W.G., with an 


air density of 0.044 lhs. fou. ft. 


700 CFM at 40" W.G., with an 
air density of 0.10 lbs. fou. ft. 


680 CFM at 26” W.G., with an 
air density of 0.070 Ibs. Jen. ft. 


Space and weight limitations 
were stringent. The fan had to oper- 
ate without excessive horsepower 
requirements due to a critical load 
on the generators. In addition, the 
fan motor had to be protected from 
hot air in the duct system. 

Just about when the job seemed 
impossible, it was turned over to 
Joy engineers. 

The result? Not only was the prob- 
lem solved to the complete satisfac- 
tion of both the Air Force and the 
manufacturer, but the prototype fan 
was in their hands only six months 
after Joy received the order. 


Front View 


(INLET) 


The fan exactly meets the three 
duties specified. Itis 10’ in diameter 
and 17” in length. Because of its 
combination of magnesium and 
aluminum construction, the fan 
weighs only 54 Ibs. It is a two-stage 


unit, driven by a two-speed, 400- 


cycle motor. The efficiency of 


vaneaxial-fan design permits using 
a motor rated at only 12.6 H.P. 
continuous duty. The stationary 
vanes which support the motor are 
hollow, so that cooling air can be 
continuously directed over the 
motor. Each stage of the fan has a 
set of straightener vanes. Casing 


and hollow vanes are a single cast- 


SINCE 1851... Over 100 Years of Engineering Leadership 


for Vaneaxial Fans . Compressors, Vacuum 
Pumps and Boosters . . . Oxygen Generators 
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Rear View ‘ 


(OUTLET) 


ing for shock-resistant strength. 

@ We freely admit that this is 
one of the toughest fan design- 
problems Joy engineers have ever 
tackled. On the other hand we are 
just as sure that, in the future, even 
harder problems will be taken on 
and solved. Even if your aircraft fan 
problem is not a difficult one, it is 
a good bet that the incomparable 
vaneaxial-fan design know-how 
which produced this AXIVANE fan 
will give you the most for your 
money. If you need an aircraft fan 
for any purpose, call on JOY—the 
world’s largest manufacturer of 


vaneaxial fans. 





HERE IS COMPLETE 
AVIATION RADIC 











x VHF 


Now you can receive and 


q 


transmit on %360 channels (from 
118.0 to 135.95 MC) with oa single 
finger tip control. No more confus 


ing channel letters no more con 


ver m chart 
Fifty KC channel spacing provides maximum number 
of channels, and eliminates possibility of obsolescence 


for years to come 


RA-18B Receiver weigh: 

only 18 pounds 

TA-18BB Transmitter provides 
25 watts r-f output 

MN-81 Control Panel. 


Instant, finger tip control 


[his radio compass is the basic naviga 
tional system for all aircraft. It provides 
complete, automatic radio bearing informa 
tion in the low and medium freq yency bands 

Practi ally every m siti engine ai raft m 
the world carries the famous Bendix ADF 
MN-58 Dual Azimuth Indicator 
MN-62 Radio Compass Receiver 
MN-60 Hermetically Sealed 


lron Core Loop Antenna 


Con plete audio equipment 
ncing, interphone and pas: 

tainment systems for airlines 
oircraft 

A high fidelity audi amp! fier pr 
watts output with very low distort 

An Interphone Amplifier and 
permits selection of eight receiver 
fransmitter channel: One crew 
be on marker beacon anothe 
compass and still another talking 
without cross signal interference 

A single package cockpit | ispe 
amplifier eliminates need for constant pil MS-92 Interphone Amplifier 

and Jack Box 
M1-36A High Fidelity Audio Amplifier 
M1-51A Cockpit Loudspeaker 


ond crew use of headphone: 





RADIO BY BENDIX 


x MARKER 


Accurate simple . . trouble free. No wonder this 
Marker Beacon is the standard for all the great airlines here 
and abroad. Bendix uses a 3-light indicator system. White 


for airway markers amber for inner markers purple 


High and low sensitivity settings 


No relays used. No contact points to wear 
or burn out. No springs to vary in tension. No 


coil windings to open 
MN-53B Marker Receiver for executive 
aircraft. Weighs only 11% Ibs 


MN-61B Marker Receiver —'/2 ATR. 
Weighs only 13 Ibs. 


MN-53B 


IN-5 Three Light Indicator 


use of every oresent VHF 


ne system The new Bendix NA-3A VHF N 
stem provides tone localizer 


OR), Visual Aural Range and nmunice The f e er is} equipment 


stion on 28 ryst nice { ane horizor " ed. | designe: broad band 


RECEIVER 


provided by this 


The famous Bendix 


OMNI-MAG 


white numerals 


c 


rresents a constan 


SEE NEXT PAGE FOR MORE BENDIX AVIATION RADIO | 








AND THE LATEST 
FROM BENDIX RADIO 


* DME 


Distance Measuring equipment has long been needed. 
DME electronically computes distance of an aircraft from 
a combined DME/VOR station. The distance is shown 
directly in miles on a range indicator. 

With DME/VOR aircraft can now hold at unmarked 
points... establish more accurate ETA’s . .. fly unmarked 
airways . . . make instrument approaches to fields 
infrequently used under IFR conditions. 

MN-103—Range Indicator 
MN-102—DME Antenna 


MN-101—DME Interrogator weighs 
only 29 pounds, 


* FLUSH LOOP * GLIDE SLOPE 
ANTENNA RECEIVER 


The new Bendix Glide Slope 
Receiver provides the final link 
for complete ILS operation. 


When used with Bendix VOR 
equipment, both localizer and 
glide path information is shown 

on a single cockpit indicator, 
MN-104A , 
A single finger tip control panel 


Completely eliminates drag. provides simultaneous selection 


It is designed to work with Bendix of localizer and glide slope 


ADF equipment. It provides equal channels. 


MN-1O00A—20 Channel 
Glide Slope Receiver 


MN-92A—Glide Slope 
Antenna ' | a, 


“ 
\ 


MN-92A Wendie’ 


AV/ATION 
CORPORAT 


or greater sensitivity than present 
day loops. Contributes to better MN-1OOA 


anti-static performance. 


MN-104A_ Flush Loop 
Antenna 


/ 


BENDIX" RADIO 


BALTIMORE 4, MARYLAND YY 
A DIVISION OF BENDIX AVIATION CORPORATION Ce j 
fxport Sales: Bendia International Div., 205 E. 42nd St., New York 17, N.Y., U. S.A. = 
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| NVIATIC | we Ce 


| VVIETE TK vee Research and development test aircraft 
ron cate / {iG GUS and crock test pilots of the Air Force 
Flight Test Center are marshalled on the 
sun-baked surface of Rogers Dry Lake 
which has saved several hundred million 
dollars in emergency landings. The pilots 
are: (A) Maj. Charles Yeager, first mon 
to fly faster than seund; (B) Maj. Harold 
Russell; (C) Col. Fred Ascani; (D) Brig 
é Gen. Stanley Holtoner, center commander; 

FE) Lt. Col. Jack Ridley; (F) Maj. Arthur 

Murray. The aircraft ore: 1) Northrop 

€ DB ‘ Oo, 0 er X.4; 2) Convair XF-92A Delta; 3) North 
Electnanic a | a ia American 1-28A,; 4) Lockheed F-80; 5) 
bal q : % ~ Republic F-84F ; 6) North American F-86D, 

— _——~ : : 7) Northrop F-89; 8) Lockheed F-94C, 
— Roseland, New Jersey 9) Boeing B-47; 10) North American B-45 
Manufacturers of Precision Synchros | ee ee | 11) Boeing KC-97; 12) Convair B-36D 
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A MESSAGE FROM ARDC 


Since the Wright Brothers’ achievement fifty years ago, American scien- 
tists and engineers have met the challenge of flight with the necessary per- 
severance, courage, and skill to continue the progress of aviation. WU. 8S. 
military aviation has been an outstanding contributor, and the latest step 
taken by the U.S. Air Force in furthering aviation’s progress was the 
establishment in 1951 of a separate major command of the United States 


Air Force, to be catled the Air Research and Development Command. 
The challenging mission of the Air Research and Development Command 
is to assure the qualitative superiority of the United States Air Force. 


To accomplish this mission the Command must coordinate the work of 
a productive team composed of those in the Air Force, in industry, and in 
acience, who work together for our country’s air progress. 

Momentous advances are being made in flight today. The success the 
fir Force is having with the high performance of its piloted aircratt, as 
with its pilotless aircratt, is reassuring to the Nation. 

Our air progress has been possible in the past and will continue in the 


future with the teamed effort of government, science, and industry. 


) ACLat 


DL. Patt 
Lieutenant General, (SAF 


Commander, ARDC 
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B® ARDC 


ARDC Molds U. S. Air Development 


New Command fights the battle for technical supremacy, 


fosters liaison between industry-science team and military. 


A new kind of air power is in the making. Combat aircraft are already 
coming off the drawing boards aimed at speeds of over 1,000 miles an hour. 
Missiles that can bridge the g: 
Atomic weapons with the power that devastated Hiroshima are now pack 


ip between continents are under development. 


aged to fit fighter aircraft and missile warheads. Man has already survived 
at simulated altitudes of more than 100,000 ft. Monkevs have 
safely from rocket flights to the fringes of outer space. 

The technological revolution that engulfed aviation during World War 


returned 


II has not yet run its course. It is on this rapidly expanding technical frontier 
of aviation that the Air Research and Development Command is fighting 
its share of the battle for air supremacy. 

You can sense the shape and pace of this air power of the future from 
the airmen, officers and civilian scientists of ARDC who are manning out 
posts on the new technical frontier—in the air-conditioned coolness of a 
concrete missile-control blockhouse half buried in Florida sand . . . in the 
cockpit of a B-29 flitting into the fringe of atomic bomb clouds over Nevada 
wastelands . . . in the shimmering desert heat of a flight test center where 
pilots first pierced the sonic barrier and have already climbed to 80,000 ft. at 
speeds of more than 1,200 mph. . . . 
a Caribbean island telemeter station . . 
ing Arctic ice island weather research station . . . 


in the hot white glare of coral sand on 
. in the frigid white glare of a float- 
in the staccato fire of rivet 
guns, the clang of structural steel and the snorting of the bulldozers clawing 
out the largest aeronautical test facility the world has vet seen from among 


the red clay and jack oaks of southern Tennessee . . . and in the classrooms 


and laboratories of a hundred odd colleges and universities 
Emergence of the Air Research and nust 
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development program is the foundation 
for a good production program. Unle 
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primary 
research and 


multiplication 
> Budget Fluctuations—A major prob 
lem in developing a sound qualitative 
foundation for future production pro 
grams is counteracting the effects of 
the annual fluctuations of the defense 
budget. Unless development project 
ind research programs can be planned 
and financed over normal development 
cycles that will completion of 
the work involved they will produc 
few tangible benefits 

A good example of what budget flu 
tuations can do to development pro 
the current USAF lack of 
turboprop engines. Millions of dollar 
poured into turboprop develop 
ment but budget fluctuations pro 
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ing in the way of an _ operational 
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Director of Recon., Intel., Psych. 
Warfare Systems 


Col. J. D. Kay 
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carch 
under 
ind 
mall portion of done in 
ARDC center 

Basic research ne of 
of the ARD¢ 
the hardest to 
Defense 


ongre her 


thr 
program 
sell to 
Department offi 
it offers no 
Yet 


hardware a 


most 
mnportant part 


ind perhap 
higher-level 
! 


cials and ¢ iUs¢ 


pec promise of new hardware 


it il 


itor 


uch items of me 


radat bomb id= = electron 
only because 
fields that at 
held no hope for the ultimate 


ind was not even 


transistor vere possible 
ot ba i I 
thie 


product 


earch im the 
tim 
umed im 
their direction 
Another: 
earch done on thi 
vhich « 


overy of a4 


the 
behavior of a bull 
cntually led to the di 
that can 


tirn 


Kainple ba If re 
peri 
drug 
for specifi 
iue of this for long-range 
ind fighter pilot i 
t 1s easy 


prevent fa 
Ihe 


bomber 


tigen period 


rw obvious, vel 
fo imagine the 
of the Honus \ppropriation’s 

when asked to 
bull earch in ‘the de 
budget 

During — thi 33rd 
ARD¢ 
study 


irate snort of 
i member 
Committees ipprove an 
item for perm re 


forse 
Conger an 
Harv ird 
ocial system was 


contract with for a 
of the Russian 


widely denounced a 


Yet the lack of 


“hboondoggling ‘ 
K h ba 1 know ledgx of 


the German and Japanese 
in’ World War II cost the lives 
airmen 
millions of 
prolonged the war 
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resources on the right side of the Tron 
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$342-million annual program of which 
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both research if specific “state 
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Air Development Center and Cam 
bridge Ait Research Center do 
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contractors. Applied research is all 
aimed at the eventual production of 
“hardware” f Air Force 


on 


aimed 
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necessary for the 
to perform its missions 
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Deputy Chief of Staff /Development 
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ficiency measurement uN Viel proy re empha m quantits 
3. Human Factors Operations Labora- exploration O ind ) expense of qua 
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@ He had established the Rand Corp., 1 lopmet ird | e known tht research and development ef 
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Weapon System Plan Spurs Development 


New military-industry relationships foreshadowed by single 


prime contracts, revised design study procedure and JPOs. 


Success or failure of the Air Research and Development Command will 
be measured primarily by the quality of the new weapons developed under 
its auspices and the speed with which these weapons progress from the 
drawing board to combat units. 

ARDC, with USAF approval, has already initiated a program aimed at 
compressing the development cycle; raising the quality of USAF weapons 
closer to the current technical “state of the art”; and cutting the cost required 
for weapons development. 

While these steps will require another three to five vears before their 
effects can be accurately gauged they foreshadow significant changes in the 
aircraft industry’s future methods of doing business with the Air Force. 
They have also altered relationships between prime contractors, components 
manufacturers and suppliers within the aircraft industry. 

The ARD¢ veapons development tions for weapon tem con 
program includ though the individual firm does not 
© Weapons system concept. ‘This aim the svstems development ntract 
it producing a complete weapons. sy e Single prime contractors ARD( 
tem imcluding all of the equipment r plans to buy the managemet 
quired to perform a specify military of the aircraft industry in 


task instead of imply an aircraft with md scheduling weapon 


muscellaneous assortment of hardwar clopment a ( is it 
that must be jiggered into a combat in developing the system 

tem in the field with some parts in @ Joint project office. Tstablisliment of 
compatible Or massing the Joint Project Offices at Wright Ai 
e New design competition procedure, Devclopment Center provides the in 
Instead of giving the industry a de dustry with a single focal point for it 
tailed specification for a new aircraft or relations with USAF during the de 
missile, the procedure emphasizes the velopment le of a weapon tem 
military requirement to be met and ¢ Controlled production buildup. This 
rehes on the industry to produce a plan has bees ndorsed by ARD¢ 
technical solution. [It plans to « ompen mad Air Matenel Command, and 
sate the industry for its preliminary de proved by the Air Council. It calls f 

] 


sign propo i) work in providing nul produ tion tooling and initial produ 
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© Missile Problem—Tlhus prog: 
cloped out ot the bitter experiet 
USAF in World War I and ha 
pl purred b techn 
olution that hit aviation in the 
irs. Lhe advent of guided mi 
nd supersomiec aircralt made it 
that me development metho 
quired Much of the pattern 
esent development progra 
merged when USAI faced the 
roblem im the early postwar yea 
mce there was no previou 
enence the military could onlh 
requirement and rely on the in 
try to produ technical solution 
@ A missile by its very nature had to | 
i ompl te weapon ystem and had to 
approached trom that angl 
eSince there was no missile idusti 
existence the contractor proneenng 
the field had to be given complet 
ponsibility for systems deve lop nt 
e And since it appeared that missiles 
ould be a one-shot affair it was nece 
uy to manufacture a substantial quan 
tits for testing durin development 
wefore a decision Could be made on the 
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tinal equipment for quantity produ rent In Work li, the techni FP ARDC as Monitor—The key to the 


tion iecnuity tl mil units mn tem clopment is the new pro 
> Weapons Systems—| SAF is develop field enal m te dify tl d loped by ARDC and ap 
ing its new weapons as a complete sy quipme! ill in tl USAF f¢ 
tem that will include all of the equip ; re fight Y lopment. B 
ment needed to do a pecih military | 
mission. Development and production 
cheduled so that all parts of the 
tem are available and workable when ' ff the prod on ft il answ ARDC 
the svstem is scheduled to go into use ipped w hardwa iluate and super 
You can think of the entire USAI th need to ¢ } i t d men of n and 
1 large complex weapons system ® World War Il Tries ial attempt ’ id. recom 
ich is in turn a sub-system of the to apy tems appr to aircra md lect nt indu: 
entire Defense Department,” says Col roduction 
Ernest Ljunggren, head of ARDC'’s 
Weapons System Division. “Each com the B-29 gic bombing 1 detai ow this new pro 
mand within USAF is a lower sub-sy ( he hroy m a lu h he process begins with 
tem and each weapons system within eath ghter hi pon t | Development Planning 
the Commands a still lower sub-system equi ir the combat n ores (i by the Director of Develop 
Each sub-system must operate within lly ( t ung (n ng. Gen. B. § 
the restraints imposed by the next he first nt d he office of the Deputy 
higher system re ) ne | t p niet « x Development 
lor example, USAF must operate tcl hh m > raigic 
thin the limits of critical material t ( ; | broad qualitative 
that will be allocated to it by the De i ( t ) initiation of request 
fense Department. Weapon ystem met ( ! ipo! tems is based. It 
must utilize a certain percentage of rchild, then \ hief lud ( f strategic. logistic 
tandardized parts because of the logisti t if t industi | consideration tudy 
il restraints impo ed by USAF opera t! n t time limits for the 
tions as a whok It is the job of the n r ft rut op nt; and outhnes new 
ontractor to develop the optimum ked the im try t de | evelopment pre 
eapon ystem within the restraimt 
imposed by the next highe vstem 
We don’t plan to optimiz 
t the expense of it omp 
optimize the component 
pense of the system.’ 
P Supersonic Problem—1) 
nent f upersoni fli 
lanes made the appli 
ipon ystem on 
future aircraft devel 
We can no lon 
rframe and then 
vernment furnis! 
cad eparatel 
vs Col ish t 
f the Weapx yst iVISI > Industry's Reaction—! 


ht Air Development Cent 


Om) no on Tih 


tations 

thi hole problem and | ( ul ! ' { I \l | echnical 
Another significant facet of | \ | toral Cl es and 
On ystem concept is th ogn t IZ i n Studs 
in of realistic de velopment t ! " prepares or the 
roblems and the necessity f cal t t dan or military and 
planning to have all of th pon ' t t vahions Cor with 
f the system ready for prod tion a : I } t i" i 1 pie ystems 
the ime time so that the industry can frat rain Design 
uce and deliver combat-ready equip t yt if responsibility 
ment ait c ) i ! ment of ca ystem to a 
We must recognize it take ling a te } vA ir ARID ente As a matter 
from seven to ten years t velop a ° | ual practice, virtually all major 
new fire control, bombing and naviga f tl nated b tems are handled through Wright 


tion svstem or powerplant type wherea r | lor e planning grot I clopment Center through the 
n airframe can be developed in 2 to irged witl ig t igemen , ms Systems Division, headed by 

veal says a top civilian technician nform or ni | ) Boushey and operating under 
long associated with aircraft develop t uiremen n ti ems fic he W deputy for operations, Col 
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Victor Haugen. All aire 
tems are handled 


ground 


ift and rmussile 
WADC 
particularly 
handled through Rome 


through 
but sore tem 
1ont ine 
and ( mnibridge 
& Target Set—The Design Studs 
tive sets target dates for tem 
pletion; specifies research and de 
fund vailable to 
preliminar' tablish 
ties for the project; outline 
nation required bet 
lists am 


hould be con 


Dire 
Coll 
velop 


ment upport 


tudi ( priori 
co-ord 
conter ind 
that 
idered in planning the 
Attached to the Design 
Directive is an ippendix con 
GOR, a t 
memo uggested develop 
projects alr id 
that requir 
factors, and 


vecen 
par lel deve lopri nt 
new system 
Study 


taining the original hinical 
vuidance 
ment goal 


ipphi ible 
under development, area 
explor ition, lamuting pol 
in intelligence annex 


The ARI 


fom 


ined the 
call im the 


center a 
then 
ipproache to the 


respon ibilit 
tid 
operational problem involved ind thi 
ARDC 
hip actually begins to 
feels that 
military 


industry to 


is where the industry partner 
ARDC 
into the 
development picture at thi 
tage will give it a 
ture of the 
md give the 
what it i 
from 
period 
ARID 
tween thr 
need equipment to do 
the industry that 
equipment 


work 
bringing imdustry 
carl better pi 
militar need 
military a better fix on 
feasible to get technically 


industn my given 


ustomer’ 


during time 


functions as a liaison be 
commander who 
their job and 
provide the 


military 
mist 


Usually three or 
isked to partici 
tucl phase on a 
paying industry for 
ARD¢ hope to 
drain and waste 
imposed on 


> Engineer Economy 
four aicraft firms are 
pate in the design 
basis. By 
this prelimimary work 
word the 
of engineering 
the industry by 
method 


contract 


financial 
man-hour 
former design compe 
tition 
relatively table 
workload of deve lopment problems for 
the industry, ARDG hopes that indi 
vidual firms will be able to keep thei 
intact though 
1 particu 


By providing I 


cngmecnng fcam 
thi \ 


lar s\ 


even 
may be unsuccessful in 


tems competition The prelimi 
trict work ilso 
help to keep the imdustrial g MIPS up 
to date on the tate of the art 
muilitary field 
The responsibl 
the results of the 
iluate 
mulitary 
hnicall 
It use 


industry and 


nary design phrase will 


ARDC center tak 
incustr trichic ré 
them to get 
ipabiliti can be 
vithin the pecified 
data obtained from 
ARDC OUTCE to 
urate forecast on the 
tim ystem develop 
ment he then 
ar velopment plan for the 


views and « 
what 
ichieved te 
tire 
both 


rrake { 


ifx on 


limit 


THIOTE iC 
required for the 
centcr prepares 1 


pecih 
84 





Development Planning 
Objective 
\ development planning obj 
t establish | 


| 
quahtative euidance 
in broad terms for system 


ind tech 
niqu vhich will accomplish most 
efhcient| USA m I Linn 
bable fut r conditions. A 
planning objective r 
ults from the anal ind integra 
on of the trategic, logist ind 
technological factor 
each combat and support 
Air Force. Primarily, 

planning objectives 
broad analytical 
for the 


tion iT CV ( clopment it thre 


deve lopm nt pl 


pertaiming to 
major 
mission of the 
development 
will establish the 
military mi 


ion base initia 











which include 


¢ General design specification. ‘This 1 


tem 


i blueprint for development of thi 
tem. It pecihe the limits of thi 
ipabilit that can be tech 

ichieved within the time 

prescribed and it also defines the 
bility required ot 

It is evolved fre 


by industry and 


military 
nicalls limut 
( ipa 
major sub-system 
in the studi 
ARDC center 

@ Proposed development plan. ‘Thi 
details the new dev 
{oO complet thr 
timetabl 


compon it 


conducted 


clopm nf required 
tem: thi develop 
required to t all sy 
needed 


required to support development 


ment 


tem ready when 
funds 
work md are 
vhich of th 
in the 
hould he cl ted to deve 


tem 


ommendation a to 
contractors participatin 
\ phase 


op th 


preliminary design stuc 


| 
i 
} 
LI 


¢ Supporting resources. ‘This outline 
the test facilitie required bv both the 
ontractor and ARDC, flight test 1 
nents, and the test 
THAT kill 
that will ev 
tem 
clopment plan ARDC 
hope to get i 
ilistic solution to tl 
tary pre blem mvolved within a 
1 lhe plan hould telly 
ipabilit ( he hic 


quire equipment 
requirement of the 


ertuall test and 


mal pee 
Wnimand 
porate the 
Out of this dev 
na thr 


plet ind 


imndustr com 


mil 


time period 

ruilitar 

thre 
hie 
st 
ARDC ends thi complet a 

ment plan to USAF headquarter 
t is reviewed by the Deput ( 

Stath for Development ind 

Wi Board and then 

I ion by the Air Cou 

| decision is favorable 

ARDC and 


pon ib] cent 


ounci 

om back to 
‘ to the 
her 0 
Materiel 


ordination 


Command i 


1 
ciopment 
i 


ontractor to 
ment 


he 


finn 


Ly 
pubdil 
I 


ird of a ( 
1] month Th 
yxoved by USAI 
industry d 

thi 


under thi 

quantit with combat 

> Convair XB-58 First—|! 

efhciency of W 

ARDC | 

nanagement ability in 
hnical skill Thi 


contra 


buyin , ind 


iddit m to 1 


h ind] d by 
omplete 


ment, 


prime 
pon tem which fi respon 
t or developing the tem and 
rating all it | 


. 1, 
ynbat-read Ve 


into 
ipon 
these ingle prune 
varded last spring to ¢ 
clopment of the XB-5 
bombing ti 
Under the B-58 conti Con 


not only re pon ible for Vi loping the 


+; ov} 


rframe of a supersoni bomber but 1 
ilso chars d 
ment of virtually 
required for the 
yvstem much of 
formerly government furni 
GI 
This additional equipment and ma 
tems will be handled directly 
between Convair and the 
omponent manufacturers instead of b 
parate contract vith USAT In 
luded in Convair’s B-58 responsibilitie 
ire the following sub 
md navigation; autopilot and contro 
offensive defen 


ment; onnarssance 


with supervising develop 


ill other equipme nt 


bing 


vhat wa 
hed equip 


complete bom 


including 
ment 


jor-sub-sy 


by contract 


vstem bombing 


irmament ima 


communication re 
ooling; and ground 


> Ingines 


upport equipment 
Separate ~The propulsion 
AR D(C 
] 


devel 


ub-system exctmnpt 
that si modem engine 
equal those of 


duplhi 


tim ind cost 
urframe, it cannot affor 


ine programs to meet the same 


quirement in different v 
m lor 
st of 

turbojet 


for the 


ipo! 

tim ¢ 

developing the P&WA_ J57 
rtualh equal that 

Boeing B-52 bomber whicl 
Although th 


onsiderable vo 


examp! th 


} 
juired 


pulsion 
: - 
| SAI 


final de 


oppositio1 

tor meth 
wags commented 

w USAF development 
et them tell us where 
bomb dropped and vw 


cept 
i 


prim ontra 
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too on a cost plus fixed fee contract in then prelim 
Component manufacturers long used rk. On future 
to doing business directly with USAI equipimcy ind Vill reta © prospective prime con 
ire uneasy about developing new sal OW itractor usu c Su tem manu 
relations with aircraft manufacturer 
md are fearful the prime contractor 
may expand to compete in their com t hon we oD ter ot chimmate 
ponent fields. Present systems con nt th t fur quipment. It 
tracts specifically forbid the prime con 
tractor to expand his physi il facaliti 
to do an omponent manufacturing 
ind ARDC 1s watching the situation need for 
closcly to prevent the component man idardized 
ufacturers’ fears from being realized I] stall be iti fasten bearing 
> Effect on Prime Contractors—ARD( 
will use the single prime contractor 
method only where a system develop 
ment program requires it and a con 
tractor appears to have the management 
ind technical sources to handle it. If 
contractors decline to assume complet 
test md prin mad sub-system 


respon ibility ARDC will act as th i mbing and n hon ! ig lab t 


VW AIM 


mre to 
ised in 


opment 


mfto ti \ ry ! i t 1) ( Wil in be used 


®» Working Together—In ler to ke nterchan ble building block 
I tcl K fhicl miu K t rh vhere the third 


upph I perate, no 


‘ 1 ‘ 1) 
mticipated hese up 

! 
li mtinue to get ther product 


i the WADG( Ippros d list after pa 


itra will use the WADC list 

to pick their parts manufacturer 
PF Of the Merryv4so-Round—lWhe Joimt 
thee System wa tablished 
th USAT and the madustry a 
omt for handhng = then 


upervising authority 

It appears that aircraft firms inter 
ested in single prime contracts will 
have to expand their management r 
ources ind enlarge thei technical 
taffs to develop competent evaluation 
teams for the major sub-system field ! yrop uate on vutual 3 cu dun 
in which they will have to buy from — ‘ with the a \ ol of new weapons system 
competing component manufacturer hnical matter nd ter ( 
> Component Makers’ Situation—W ith I | co talkes USAF peo in three 
the exception of an additional sal tter tl pro va ompleted nd ouldn't ge ision on 
problem involved in selling prime con r ] ' 
tractors as well as USAF, ther ippear 
to be little change in the major com 
ponents manufacturers situation under Ol t t t] ure hi nd management people 
the new svstem They will still deal both WADE bs and th ib on the USAF merry-go-round 


| The Systems Management Partnership 


thi develop 


ot the ontractor who 


Wo) tmiecan Thrhicy tte 
tandard industry com 


AR DD pla he amount of time tt 


——- ew} 
_—e 
; 


—~ — 
we 

em a 
a AUTOPILOT 


Saas -9 
1 a 
nae. — | 








if 
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The Joint Project Offices are phys 
ically located at Wright-Patterson AFB 
hey melude entatives of both 
ARD¢ and AMC—combining — the 
AMC buyer and the ARDC technical 
project officer in a single ofhice with the 
iuthority to make decision 
vithin their baliwick 

hirst JPO was established in August 

| to handle the Boemg B-52 
ect. barst dividends from the 
will be evident in the B-52 production 
program. Since then, the JPO 
taken over a variety of project 
from completely Gi E-type 
read 


repr 


on project 


pro} 
practice 


have 
ranging 
urcraft al 
under development to the 
prune-contractor B-55 tem 
Ihe JPO expand as the 


develop 


ingle 
project 
project 
beginning with as few as two 


people and reaching a maximum of 
more than 20 as the development cycle 
progress The B47 JPO is now the 
largest at Wright-Patterson and has 
imost reached the proportion of an air 
craft type branch. Size of the JPO 
declines as the development problems 
diminish JPO also 
lifts during the cycle, with the ARDC 
office in control during the development 
ind the AMC officer 
the production phase approach 
© Settling Conflicts—Vechnical difficul 
ties between the WADC labs and the 
JPO we resolved by the Dhirector 
of Laboratoru and thre hie idl ot the 
Weapons Sy Division. Conflicts 
between the technical and procurement 
that can't be resolved in the 
handled first between Gen 


WAD( 


Command of the 


phrase taking ove 


tem 


viewpoint 
JPO ire 
Albert Boyd 


commander, and 





General Design 
Specification 


ition 1 
military 
technically 


\ general design specif 
tatement of the limits of 
capability that can b 
achieved in’ the 


finn px riod pre 


cribed and applies to the entire 
weapon tem. It 
capability of the major sub-systems 
to make th stem a 


complete operational entity The 


will define the 
that combine 


incation 1S 
fixing the 


reneral at wn pe 


from studi 
state 


earch and development within a 


evolve d 
probable of exploratory re 
specified time, including a complete 
review of the state of all applicable 
existing and projected component 
developments. The detaiis will be of 
ufficient technical description of 
the possible military capability to 
permit determination whether the 
existing applicable exploratory re 
earch and development can_ be 
employed or new developments will 
be required, resulting in later avail- 
ability 











W iiter 
director 
So tar none 
but if necessary they 
of Gen. Putt and 
\RDC and AMC commanders respec 
tively, or beyond that to the USAF 
taff level they olved 
by Gens. Craigie and Cook 
> Improving Quality—Although it i 
not directly related to the we 
stem concept, the controlled 


Bain 


(ocn AMC procurement 
level, 
can go to the level 


Gen. Rawlings, 


have pa ed this 


wher would be re 


apons 
produ 

tion build-up appears destined to play an 
mportant role in getting better quality 
equipment on the aircraft industry 
production lines and reducing the time 
it takes to get combat-read\ equipment 
to | SAI il) 


tor an imitially slow rate of production 


quadron The plan 


umed at producing a relatively large 
urcratt for 
and at the ire 
quantity 
quirements of development testing have 
outgrown the three XN model 
long the USAT 
B-47s are en 
development test 
that 
nitial production low 


quantity of development 


testing time tooling 


up for production lhe re 
iOnge 
that 


now 


wert tandard, and 


nearly 50 raged in 


VOorK In upport ot 


production program. By keeping 
ll of the 
development work can be done on thi 
test quantity with mayor modification 
vailable to be fed direct] nto the 


production — line vhiel ( iwnal 4 


MAO! 


given to accelerate mto quantit pro 
duct NM 

> “Bug” Blitz 
tf now take 
flight testing te or 
rie vitabl bug 
nd about | 
Ob for 
pment testing 


that 
hours of 

of the 

higlite 
S00 hours to do thre THT 
By dome the 
before quantit produ 
SAI hope t void 
the costly post-production modification 
that have 


craft programs and 


ARD\ 


mout 


tinat 

1 Ooo 
ibout 90 
from nn 


1 bomber aevel 


tion is begun, | 
program continuall plagued 
t il pe tp med the 
tir when equipment becom ombat 
cad Among the pecih po 

imple of these programs that hav 
dramed USAF procurement funds and 


prevented delivery of modern combat 


twal 


cady equipment in 
© A medium bomber 
production for three vears but was yust 


that has been im 


pronounced combat-ready by 
USAT Modification program on 
bombers built i ibe 
to original production cost 
eA jet fighter that went into quantity 
production with I than two hours 
experimental flight testing of its proto 
Structural failures experi 
in flight, killmg a number of 
expensive time 
program and 
unusable 


recently 


ilready ut equal 


t\ pe wer 
enced 
pilots 
consuming 
leaving a 

spare parts 
eA jet fighter currently under test at 
Edwards AFB that requires extensive 
modifications for highspeed operations 
Because the plane is already in produc 


requiring an 
modification 


large inventory of 





Development Plan 


lhe development plan, including 
the general design specification, 1s a 
schedule of the development and 
test phases of the system proposed as 
a solution. It contains realistic esti 
mates of the funds, logistics, per 
onnel, training, and other support 
ing requirements necessary to the 
planned tems devclopmental and 
operational objective 











tion. nearly 300 aircraft will have been 
built before the modifications can be 
incorporated in the production line 

> Production Speed-ip—By building the 
test quantity from 
tooling instead of experimental tooling 


production-type 


ind proceeding with production tooling 
design and build-up during the develop 
USAI 


planes in 


ment test phase believes it can 
better 


The only gambk 


time 
cost of 
the tooling committed durmg the de 
velopment test cycle If the dec 
to abandon production a i 
result of development tests the initial 
ould be a total los 
If the decision to proceed with produ 
t iderable time will be 


produce shorter 


involved is the 


ision 
Vad made 
production tooling 
ion is made con 
ined 
Lhe first aircraft to trv the me \ 
tem is the North American F-100 
Sabre, but the first full-scale 
ipplication of the plan will be on the 
Convair F-102 which is a radically new 
tep in urcratt 
> Selling the Svstem—ARDC lias been 
cttort to explain it 
v phil ophy mcd to the 
leam have briefed 
idual firms ranging 
board of directors down to 
ind ARDC plaved 
l leader 


tipe PSOMLM 


development 
naking a genuimn 
procedure 
urcraft industi 
personnel of indi 
from. thi 
cngincermeg group 
host to a conference of industr 

n Baltimore last January to han 
deas of mutual problem 

Naturally there are still some skepti 
mong the raft mana 
iter their tra 
ind there i 


ments of 


mayor a ment 
relu tant te 


ditional busin method 


vho iT¢ 


ictive Opposition in. some 
the component manufacturing industry 
ART till ha in educational 
iles job to omplish on it 
iclations 

But there ar 
urcraft industn 
by the vigor and freshness of 
approach to some of the longtime 
USAF development problem Both 
the industry and the rest of the Air 
Force will be closely the 
progress of these new method in 
ittempting to evaluate the degree of 
improvement they bring on the major 
problems that have long 
USAF weapons development 
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® ARDC 


OSR: Keystone of Basic Research 


© Weapons of tomorrow 
need research today. 


® This office monitors. 
supports such study. 


monitor 
in the 


He id 


Baltimore—The men who 
curiosity in the Air Force sit 
Office of Scientific Research at 
quarters, ARDC 

Across their desks pass contracts and 
reports on shock tubes, the chemistry of 
hydrazine, high-frequency ultrasoni 
problems in global geometry 

The denominator of all 
these subjects is curiosity, the key that 
has opened door after door in man’ 
earch for knowledge. Curiosity lead 
to questioning and eventual under 
standing; and in the words of the sci 
entific axiom, “If understand the 
problem, it’s already half solved.” 
> Search for Understanding—OSR’s job 
is to promote understanding; its policy 
is to advance fundamental knowledge 
through basic research in fields of sci 
where there is a reasonable expe 
tation of eventual use by the Air Force 
In carrying out this job, OSR spend 
about dollars out of the 


common 


you 


crc’ 


ix million 


rfan r 


AR D(C 
that reflect 


j } 
I iin th 


>» Now for Later—OSR 


n No 


i] 


1 


tr 


r sup 
ndent 
+] 
1} 

it 


yo 


} Dre 


off ipp! 


mber | 


nt 


ri 


e It acts as general supervisor 


Cr 
e It supports directly a program « 


re 


} 


nters ¢ 


Cal h 


nd in} lu 


total li t of pro} t 


UU, vith ibe 


} 
under wa t th 


f ARD( 


in universiti foundatx 


trial Jaboratori 


ut 175 
th 


t basi 


lh 


number 


e ] 
VOrk 


h for 


techni 
prol lem 
of the 


ciiterent 


i] 


Au 


| plac 
th 
United Stat 
> Definitions—It is no 
} 


research 


pe 


DasK 
pk But 

earch l bx 
hart which Haywoo 
Ralph Gibson of th 
Laboratory, John Hop 


O many it 


basi t 


called * 

Re 

the 

ition, fact 

three feed 
of RAD 
left-hand circuit, the hart pi 

in the nght-hand 

pictures the engineering loop 

earch in the Air Fore 

that ties these two 
xtreme process together 
Pillow It Works—It work 
\ rh ientist will 

ibout ne difheulties in the 

ram Vhes 


Reg 


ind 


nerative 
1 \ ] P 
continuous cycling of 
ult and the war 
the closed 


i he 
¢ irch 


ind re 


back 


into 


I { irch 


Tae 
th itted cycle 
thi Wal 
be curmou 
Aur Fores 
difficul 
ral lack 


pro 
ra POC 
the underlying 
iIved. So the 
earch, not directed 
but rather toward 


chomcha ive 


ims 


olution 


REGENERATIVE CIRCUITS OF RESEARCH AND DEVELOPMENT 


| 
a 
5 
i 


oe oe ee oe oe oe 


Mie ereoeeesose 


| 


—y— — 
aout 
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@ ARDC 
the deve lopine nt of basic under 

We expect that this 
Wl help u 


tanding 
understanding 
in our development pro 
Tali) ia A\ Har vood 

P ixamples—As on examph OSR 
large number of 


for mathematy 


nomnto i 
il investigation 


tono!] 
I 


icformation 
This field 
from th Nu 


‘ 


\cumann d loped hi 


iT trategu cle sion 


od 

Another bro 
I ire ha becn us | for 
the basics of lam iré 
tood. OSR 


the chemnecal 


id Cy imple 
hion 
not ve 
ponsor iX pro 
kinety ot 
it understanding the fundamen 
reaction that ha 


igainst 


combustion 
tilbic ad 
tal proce ot 1 been 


orking for and man for cen 
burn 

> Covering the Field 
OSK project 
in other field 


@ What holds 


molecule? An 


Here ar 


that are being 


1 
undertaken 


atoms 
OSR 
under Dy 
the answer to thi que 
them laboratory tools i 
thought of onl i i 


Ce but here VO! 


together in a 
contract at Duke 
Gord eeking 
tion One ot 
usually 
tection 


University 


radar 
distant-ce 
king On l ub 
ucroscopic level 
e What is the boundary layer? 1D; 
Prancis Clauser, at John Hopkins, 3 
vith extremely thick 
vindtunnel. Hi 
olved i dimension 
viich—like Reynolds number for fre 
tream flow—i characteristic of th 


} lary 
powunda4 


orking boundary 


udies ha 


parameter 


laver 
eCan a computer replace a human 
interpreter? Dr. Perry, of MIT, ha 
nade mathematical exploration of a 
heital computer to. ti 
nto bkenglish 

P Seven Fields—Basic research 
n the Air Force fall 
iftegoru 

e Chemistry. ‘Uh 


prope rev 


1 
inslate Russian 


interest 
mto seven mayor 
omposition tru 
ind transformation of 


hatter cm produ tion photo 
ind theo 


exploratory 


iphi 


principle 
nee In niding 
program 
e Fluid 


} 
turbulence 


Boundar 
thilitv. and 
if cttect icrothermodynam} 
rarefied gas problems 

@ Mathematics. Algebra tatisti 
probability, inalysis, topolog\ geom 
etry, computational methods and high 


laver 


VISCO 


mechanics 
( omy rs 


ind 


peed computers 

@ Solid State Sciences. 
pecial crystals, extrem«¢ 
tudies, surface physics 

properties of solids. 


Structure of 
tc mper iture 
structure and 


Phe oret i] 
itoml tructur 


e Physics ind 
opt magneti 
| 


radiation ound 
ind mci I his 


@ Bio-Sciences 


radiobiol 
f nd 

e Geophysics. 
na it if 

olo 

level 

© Policics—No 


ood oth 


miter ¢ uni 
peak for itself in me 
to perform a task 
OSR mai qu 
men ina certain field wh 
has been little activit 
photograph hemistt 
to Dr. Horner, OSR 
trv, there ha een 


developm nt o muision in 


In rare case 
nent 


little don 


winning of photograph 
> Contract Requirements—|] mn 
d by OSR h vecn Tet 
iuistified 
on that ba 
quirement 
1H t iter 
® Research must be in an area of Ait 
lorce interest 
@ Investicator 
the work nroposed. 
@ Research should be 
nificant—worth 
the top-flicht professional journals 
e Institution mut be 
sound. 
> Small 
OSR 
ayay lh 
iftuat 
treneth” 
ine teen 
roal 
After the studies ha 
OSR encourage 
classified result 
that cate 
(;,ome a step 
ed OSR will 
yp" " ubmitted for 


must be qualified to do 


scientifically sig 


publication in anv of 


contractually 


Peams— Vii 


ontract 


OSR 


publi ition 
ilmost all 


TOT’ im entinh 


prot ional yournal, inst 
ventional final project rey 

Phi 
mally 


irs of 


OSR nor 
ind y i to two 
ise the OF want 


ontract written 


cover on 
work, be 
to maintain tabilits 
ram. “Research cannot b 
ind off like a faucet.” savs Hla r 
“We want scientists who can devote 
the bulk of their time to research 


on 


Onc 


ind 


quantum 


of equipme 
whi h would otherwi 
The publi itio1 
tige to the 
ittracting the t pr 
orkers needed in its re 
Phe OSR program alse 
normal research load whi 
litional task of thi 
ntial part of if 
OgTAain 
> Duplication—Haywood 
that the Air Force has the 
entive to avoid unintentior 
tion. One of the ways to « 
information 


UnIVCT 


Keep current 
its program 

ill OSR 
On a ih mith hs 
what res 
sting. Interc 
NAC 
loundatior 
mad Oth 


doing 


e the true stren ( lemme 
> Submitting the 

( research in the fir 
hemustr flu 

ithemati olid state 

hould be submitted t 

manding General, Air R 
Development Command RDR 
P.O. Box 1395, Baltimor Mad 

Pre po il for ba i 
bioscience hould be 
ittention of RDDH 

Proposal 1 v ophy 
ubmitted to the 
cral An Force & 
(center, 230 Albani 


39, Mass 
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USAF atomic warfare capability is represented by these five aircraft ranging from a fighter to intercontinental bomber 


Atomic Weapons Work 


USAF expansion of atomic warfare capabili 


ties is sparked by development and_ test 
work done by men and aircraft of ARD( 

Special Weapons Center at Kirtland Ais 
Force Base. ARDC activities support Atomic 
Energy Commission on Nevada Proving 


Grounds and at Eniwetok Overseas Proving 


Crounds 


Thunderjet radiological safety plane B-29 is checked for radiation with ion counter 


PECHNICIANS § decontaminate 
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Center Mates Planes to Atom Weapons 


Special Weapons Center’s job is to match AEC’s new atomic 


developments and the AF planes that will have to deliver them. 


By Robert Hotz 


Albuquerque, N. M.—A new family of atomic weapons is being mated to a 


new generation of supersonic aircraft and missiles by the Special Weapons 


Center of the Air Research and Development Command. 


Located on a mile-high, sun-baked mesa overlooking the Rio Grande, the 
Special Weapons Center (SWC) at Kirtland Air Force Base is part of the 


New Mexican atomic triangle that includes the 


laboratories at Los Alamos. 


Lhis atomic triangl 
34th Air Division of the 

fense Command, which maintan 
Sabre constant alert. A 
irefully ins the area and 
discipline is enforced 
P Atomic Weapons Bridge—I hie | 
ipal job of the Center is to b ge the 
cap that the Atomic 
nergy Commission and the Aur Force 
ind to match the atomic weapons d 
eloped by AEC with the aircraft 
Mil ile } developed by | SAI 

AKC is charged with the r 
bility of research and development on 
itommic and other 
but it has no aircraft or missiles to de 
velop or test delivery methods 

USAF is charged with the primary 
responsibility for delivery of AEC’s 
weapons and it has control over the 
research and development of the atomi 
delivery vehicles 


As the 


on 


exists between 


ind 
pon l 


“special weapons” 


chief liaison between th 
tom development agency (AEC) and 
the atomic delivery agen USAF), th 
Special Weapons Center is playing an 
increasingly important role in 
the future of militar 
> New Factors—Ke\ 
ture of the Center's work are rec 
disclosures by the Atomic nergy Com 
mission the increasing production 
ind variety of Both 
the produc tion ive CNX 
ceeded original estimates. These fact 
ire radically the traditional 
oncept of air power in the atomic ag 

(he prevailing tendency has been t 
think of the atom: lusivel 
1 weapon to be u iwainst thi 
reest and most expensive tvpe of tar 
ret,”’ savs Maj. Gen. John Mills, Center 
ommander. “But new designs of 
itomic weapons are being developed t 
further our capability to permit eco- 


haping 
ur powce! 
to the current na 


ent 


on 


ifoml weapon 


ind variety h 


altering 


wi ipon cy 


ed only 
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mn vartare can 
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Tt pcecn 


il We pon 
The \ 


the speci 

ifomic weapon 

© Boeing B-47 Stratojet bomber. Thus 
t bomber is the fastest be now 
th combat units of any An 

of the Strat Au Com 


it} ed 


vib I 


i | h mit 
@ Convair B-36 intercontinental bomber 
lh 100 OO0-Tb ed by six 


rc! ift iu Ve 
I t ha 


ur turb 
ts ability to fl rore than 


wid drop an atomic bomb 


| 
tt haifway point 


@ North B-45 


bomber bomber wa 


lornado 
the 


ipon 


American 
Phy four-jet 
to drop atom 
Air ( 
t ject 


; +}, 


ommand B-4 ving 


bomber unit 


¢ Bocing B-50 Superfortress. The B-50 
cquipped for 
Dat ipabilitve ilmost a 


B { ind mad 


icrial refueling ha om 
great as the 
im important addition 
to the long-range atomic striking force 
f SAC in th 
oduction of 


the m 


large x ale 
provided 
derm equipment for atomic wat 


interim before 
jet bomber 
fare 
® Republic F-84G Thunderjet fighter. 
Although the F-84G is a rapidly obso 
first-line fighter raft, the fact 


’ 
wire 
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John 
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Stewart Mills, ( 





JET DRONE with empty cockpit and mother plane roar down runway for takeoff. 
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that 
veloped that can be carried by 


been de 
fighter 

trend 
ret 


mecrecasing Vvaricty 


atomic weapons hav 


type aircraft marks a revolutionar 
im atomic ai wartare It is a con 
indication of what the 
of atomic weapons will mean to multtary 
air power. In recent t 
the Senate loreign Relations Commit 
tee (AvIATION Week Apr. 7 p. 9), Gen 
Alfred Gruenther, command 

NATO forces im lun 

NATO) strateg Vil 

use of atom Orn 


tandard NAITO. a 


bomber igainst 


timon betore 


ene 
oncentration 
> Planes ‘Take Longer 
proved it tal 
new amcraft 
ipabilith t} 
toms cum 
weapon d 
technological 
of the we ipon’ delive 
Center officers feel 


“BEEPER” 


ylot with control equipme 
| | t tl t l | | 


ind table re 
ind development program for 


for a longer-rang MO! 
earch 
the development of atomi 
liven tem { 
ie found to 4k 
clopment 
violently to 


budgct vole 


crvers fe 


weapons de- 
rile methods 
cp thr ( inch 


Tram f n icting 


and 
pro 
the annual 
fluctuation 


I the gap betw 


! mal 
ob 
fora 


stockpile and the ¢ ipabilit 


later b 
modifi i 


many millions of dollar 
tating the need for « xpen 


LOCKHEED OF-80 equipped with ato 


JIT formation sweeps toward atomic cloud. 


tion programs to try to tailor availabl 
vehicles to the 
> “Cranking” 
port uit 


cy \< ipon 
Phem In—On 
the ¢ 
the designs of all me 


ind mussile 


of t 
jobs of enter n 
inalyz 
uircratt 
development to determine then 
ipabilitic Similarly, nev 

ing off the production 

the Center at 


ment of 


propo C4 


in ¢ 
itoml 

duction Boeing 
ivht-jet 
Special 


bomb 
Wi ip aE 


10 OOO-Ft main 


mic cloud sampling tanks on both wingtips. 














DRONE carrying mice and monkeys leads T-33 mother ships and 


duction at Republi Long Island 
plant; the North American F-100, 
flying in prototype form at Edward 
AFB; and the McDonnell F-101 long 


range escort and penctration fighter 


now 


Early Days 





pair of F-86 chase planes that will destroy drone if controls fail 


if vation \h¢ USAT nety of atomic weapons created 
to h » both if | th te need for an expansion of thr 
thi prog md prol th ( inand mission to include some 
tom pon | nent ane typ if research, considerable develop 


I nt and an expansion of the te t work 
kK tland AB \ th T \ j pport ot \h( Because thr Spe 


il) Weapons Command was not i part 


art f USAT ted t 1 f ARDC it wa precluded trom doim 
I he Sp ial We ipons Center ors t of the f | off it nent work, so Gen. Mills, wh 
nated and developed into its present i th ANIC. | dl (cen. Bunker a ommandet 
ize and status as a result of the Ai In D 49 the S \\ | 1) that the Command becom 
l orce rowing postwar responsibilith ( th ¢ Bu m t of ARDC and take on the bad! 
for the deli of atom) capon I Kirt t | pment program 
1947 Gen. Curtis LeMay, then direct f K le th th xpandin 
f Air Force research and development ( tat th USAT t ipabilst the Cent 
nd now commander of Strat t t personnel and 
\ir Command, sent Maj. Gen. Ilo t t } i t of al ft ian 
Bunker to Albuquerque to establish AR \ ARDY It rank id to Wright 
field liaison office with th \tom S t \ 1) nent ¢ it i pendin 
nergy Commission auned at devel | t Air | VRE ic it fund 
USAF knowledge of the AF(¢ ( ( t tivit vol 
veapons program im order t id USAT t t \] j t cnet ids test 
in planning and executing it tom AR \ ( te) | ibsorbec 
nission t operati for the Ak 
> Transmission Belt—Primar t th f f Nevada provin manic 
of this field office tor atom CT P Assigned to ARDC—L.at t t | toh prov 
to act as a transmi n belt of deta kal ; r 
GUNK” SPRAY washes radioactive debris from drone cloud sampler RADIOLOGICAL safety men check tanks with ion counter 
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KIRTLAND PLANES track this grey atomic cloud as it sweeps eastward after nuclear test blast on Nevada Proving Grounds 


Research 


All of the research done at the Center 
is applied research aimed at solutions to 
particular problems Phe Research 
Directorate at the Center has no labora 
tones, farms out most of its work to 
industry and universities. Its principal 
product is paper—reports and analyses 
for the guidance of USAF. It is a job 
requiring a high degree of technical 
competence for USAF officers involved 
ind 70% of the personne] 
have advanced degrees ranging up to 
doctorates in nuclear physics 
© Research Program—Research activity 
fall roughly into three categories 
¢ Providing ‘‘state of the art’? informa 
tion from the field on atomic weapon 
programs to USAF policy maker 
@ Conducting technical analytical 
tudies for guidance of USAF in de 
veloping the best weapons systems with 
which to conduct LP hese 
tudies are extremely broad and include 
uch factors as potential enemy oppos: 
tion, delivery capabilities and potency of 
the weapons against types of 
targets 
@ Conducting technical 
gram for USAF personnel in 
Energy Commission faciliti 
techni i] 

personnel] who are 


assigned 


itomuc wartare 


specifi 


training pro 

Atomi 
to build 
up an adequate experienc 
level among USAI 
required for work in the special weapons 
fields, both in the research and develop 


94 


7 a bs 


tram and also rational 
commands that use 
such as Strategic Au 
lachical Air Command 

USAF personnel with proper educa 
tion backgrounds are picked to work for 

to 3-year assignments in AEC estab 
lishments in regular technical staff jobs 
Some of the top people now in special 
work, Col. Lester 


ment pro with op 
atom 


Command and 


weapons, 


weapons such as 





Atomic Force Role 
“The principal deterrent to an 


and will remain 
strength of our con 


other world war is 
the offensive 
‘tantly improving atomi 
ind our ability to deliver them with 
ind certainty by strategic 
llr power against the sources of 
Sovict military might 
“Unless and until 
Soviet actions are assured on a 
lasting must constantly 
maintain and improve our ability to 
trike through the air with devas 
tating atomic force at the 
and munitions factories of any ag 


we 1pons 


ACCUTACY 


peaceful 


basis, we 


ir base S 


gressor nation.” 

—James Harold Doolittle, 
special assistant on technical 
matters to the Chief of Staff, 
U.S. Air Force. 











> es Re 


Woodward, chicf of the research dir 
torate at the Center, who has a doctor’ 
degree in nuclear physics, have worked 
in the Los Alamos laboratory detached 
from USAF for several years. This tech 
nical training program is regarded as an 
extremely valuable feature of th 
Center’s work in building up USAI 
atomic capability. 

> Link With Cambridge—There is a 
coordinating link between the Special 
Weapons Center and the Cambridge 
\ir Force Research Center which ha 
recently established a division of atomi 
warfare staffed largely with veterans of 
the SWC. 

Close liaison is 
the atomic and 
ind weapon 
headquarters 


ilso maintained with 
irmament directorate 
tem offices in ARD( 


Development 


Just as the research program produc 
primarily paper, so the development 
prog:am produces primarily hardware 
The development mission began in 
1952 after the Special Weapons Com 
mand became an ARD( 

It is aimed at designing and develop 
ment equipment of delivering 
atom ind includes both ai 
craft and missiles. Col. Harry Donicht 
vho headed the development program 
until his recent appointment to com 
mand of the 4925th ‘Test 


center 


ipable 


weapon 


Group 
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A that it 
More problems 
in handling, cart 
than other older t 
he development mi 

USAF requirement 
cr" ystem 

solved and then present 

to the aircraft industry for ' iS 

olutions. ‘The Center tech \toll in the | i 
el strongly that the aircraft ine © Test Missions—D 

the best laboratory in whicl t t 


complexity 
Vering | 
ion also 
tailing 


defining 


to do this kind of development work \t 
P To Reduce Modifications—Other job 
nclude the development of standard e Dropping the 
d specif ind testing, monitor VI 
ing and handling equipment for atom: 
n There is still a 


bomb 
ition 
e Providing flving laboratories t 
good deal of 1¢ data It 

raft modification required in 
lopment mis 


USAF aircraft 


e Providing cloud sampling 
s10n since rly iplin tt 


designed ar 


ti In order te 


und atomi 
bombs into the 
bom . , ect) 
from the main 
It I A i 
SAI 


review all | ind missile d 
tage of th 
fom ¢ ipabilit 
ther 
need for exten 


ign il 


pment \ mio} 
ned 


LEVVITG h ng 


i | 
mto the vehicl 


ipabilities belatedh t 
Phe development 


ith th AKC 


gTOUD WOTk 


Sandia laboratory 


TTT ind \\ ho h 


e( loud tonchine sieve t rh rcratt 
Test & Support track the a Ae yd spoon 
T my] ling ind measure 


{ ill out 


Bulk of the Sp 


resou 


ial We pon Center’ 


work. Most 


SPECIAL WEAPONS CENTER technicians use chemical spray t 


to wash radioactivity from 


@ KIRTLAND 


fall-out 
wo 


\t 


drawn up omu 


helicopte rs 
| ypters cover the t un 
nuclear blast and 


proach a fo m 


These 


irround 


e Terrain survey 


hart if ip 
trumentation, test 
cquipment and damage sit 
> Precision Bombing & 
USAF atomic test 

tf th 


dropp a 


liming 
ha 
bombs and 


group 
ifomn 
that 
m japan and i 
test operation 
onsiderab] 


’ ; 
onat 


nuck 


have he 


t ion 


{ ft purpose 
vithin LOO 
thin two second 
Attaining 
precis ti 
tot the 


tine 
mi Operdtion on 
that com 


pecial 
} 


lir cr onh 


ig traming in the tom 

| qjyile 

the 
ft 


Wiarvin 
ibility of 


COUTTS 


ision 
ind ind 
and the 
hy hombardier using both 
radar equipment to plan and 
cxecute ion exact) 

> Typical Drop—The pilot and co-pilot 
plit the flying duties to obtain greater 
ind stability. Pilot controls 
the attitude and airspeed of the aircraft 


t precision turn 


] | 


ld idi 


fe the mi 


pl sion 


cloud-sampling plane; note sampling devices 
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with normal flight controls while th 
co-pilot control altitude with the 
throttles. Just before the bomb burst 
the pilot flips on dark glasses leavin 
the co-pilot flying the aircraft on instru 
ments. When the bomb detonates th 
co-pilot is temporarily blinded and th 
pilot takes over behind his dark glasses 

Phe radar bombardicr navigates mo 
of the mission from hi spot im tl 
B-50's rear compartment. A radius-of 
action problem is used to sect up th 
bomb drop but a time pattern is flown 
instead of a ground pattern to can 
iny instrument errors. [he radar navi 
gator also furnishes the radio operato 
with precise position reports that ar 
broadcast to other aircraft in the vicinity 
and the test control center. Ile com 
putes wind drift and acts as a clear 
house for winds-aloft re ports from oth 
aircraft. He positions the aircraft for 
the target run where the visual bon 
bardier takes over. After the bomb 1 
lease, the radar navigator has the final 
task of giving the crew a count-down to 
the burst, warning them to take proper 
safety measures 


The visual bombardier guides the an 
craft during the actual bomb run and 
releases the bomb. In the B-50 a 
Norden bombsight of World War II 
vintage was used. Three special equip 
ment officers were carried in the crew 
Uheir job was to install and operate the 
pecial instrumentation required — by 
Ah \ flight engineer, radio operator 
and two mechan inners Completed 
the crew. On this atomic drop the crew 
reported thev could feel the heat and 
blast effects at 33,000 ft. and the B-50 
vas “tossed about a little” by the shock 
All crews fiving in the area of atomic 
blasts ar equipped with dosimeters to 
Varn of CNX ive radiation 
> Support Aircraft— Ihe Center operat 
the Indian Springs air base near La 
Vegas for air support of the Nevada 
proving ground mussions. It draws on 
urcraft from other services and com 
mands to supplement if pecialized 
fleet to test operations. During the 
Nevada tests in the spring of 1953, for 
mations of SAC B-36 and B-47 bomber 
flew over the bomb bursts to give thei 
crews familarization with the environ 
ment of an atomic attack. Navy ha 
iso provided some _ piston-powered 
Douglas Skvraider and Grumman Bear 
cat drones for cloud testing, and MATS 
ind SAC _ provide specialh equipped 
rcratt 

When supporting oversea 
I-niwetok, the role of the test 
the same except that instead of 
trolling all air operation per 
part of a joint Army-N 
force 

Lik ill of the ARD( 

Special Weapon 
lem Pe incl 


transport ai 
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r World War II, it was neces 
mpletely rehabilitate the hel 
rounding installations § f 
pons Center work 1 hic 
requirement 
\ modification rk 
lest Group made a 
hh =1leee ir\ vh 1 1s 
let idequate 
ni vartare 1 1 top-prn 
of USAF the work of the 


cap i (Conter im che cloping 


‘ 
} 


l deliver vel ind 


onnel im better atomic de 

te hig iS a top-priority mis 

ion he Air Research and Develop 
nent Command. A good deal ot the 
future of the Air Force and the future 


of this country depend on how well 


the ( nter cae t wb 


Col. Benjamin Holzman 
Director of RAD 


W oodw ud 


Research 
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ANECHOIC ROOM is silent cell for calibration of communication equipment IEST CELL is sealed for high-altitude simulation 
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WADC: $200-Million Research Key 


Wright tackles its biggest job: tying together Air Force 


research to produce the supersonic weapons of tomorrow. 


By Alexander MeSurely { tl test ' | out to com 


itor na manufacturer 


I'wo Phases—Actually th nter ob 


Davton, Ohio—W night Air Dev 
ment Center, with 12 sprawling labora 


h iown mto tw i iment 


lo procure and produce advan d 


tories for research and testing and it 
flight testing facility is a sturd I | i cromautical ntih 
ner stone for the Au Research and Dx vith «¢ ron ! | 1 ( al 
velopment Command that is building 

the new air weapon tem for th ett lo monitor from technical stand 
U.S. Ai Force ( ly mM point (throu esting and 

lew people, even among the special 

ist emplo es assigned at the big Wright 
center itself, ha 1 Clear picture of the 
wide irict of interrelated project 
which go churning through this big 1 t } ! iu iT vord 
search and development mill. Its hi t do today wall definiteh 
tory is being written daily in hundred lars I t { urity of th ountrs 
of pages of techmical report photo I tial f rs f 


] 
evaluation 


m from carhest 


mmander of 
th overall idea 


| Onl HOW 

graph oscillograph record ind other ontinu ! ’ > Center Lavout—lo understand best 

recording device pro} cl tl iv WADC functions, a knowledg: 
But hidden in this vast accumulation ordinal t | of th iphical layout help 

of techmical data is a fascinating stor rect ntra | @ Area B. Th 

of some of thi teps that must be taken t| il 

between the drawing board and the i wentrated m hat 1s called Area B 

complete weapon yvstem that gor On-] it rep i W ht-Patterson AFB the prin 

whistling through the tratosphere at bud val { S. Army and Aw tor \ 

upersom! velocit urving its deadly nd \ pro cnt ¢ t hon | 

mussile under the sensitive control of an 


intricate clectronic guidance ( if t } | 


enter he wiquarter mad 
it ind test facilite ir 


pment and testm 
mm thi im 


cn at 


P ‘Toughest Assignment— 1 }i ) f Wright Field 
million concentration of acronautical ntil the transfer of Air Research 


research and testing eqi pre rea t t t j i 1) pment Command head 


ened 


TECHNICIAN installs combustion can on J47 during overhaul preceding test GLOBES AND TUBES calibrate fuel flowmeters 
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HELLROARER is new continuous light source for night photography SPLTI test installation of cameras in NAA RB-45 


th > Important to Laxpayer— 1] { 1 and d ve the t 
, f t ng that something 


lered into produ 


> Weapons System Division—In 
hie 


t ut nor empha l on tft 


ente! t, WALD 
larger i 

@ Area ( 

installat 

Springheld 

the Wrigl 

Directs 





Maj. Gen. Albert Boyd 
| 
flow it urplan 
>To Get There—On 
t 1 Da 


\l 


1 ¢ feld on vour righ 
ndtunnels and test buildin 
on the hill 
further 
inl \y i ( 
Area B pa 
ymnitini wut 4 mi. farther 
ute 4, pa io Air Mat 
ind headquarters building on 
ft. until vou come to another 
tc on th left which will pas: 
Area & 
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But it is important to realize that the 
various research and development proj 
ects, both those of the laboratories and 
of the outside contractors, have as their 
ultimate goal the creation of new im 
proved weapons systems through thi 
division 
Six Directorates—An 
chart of WADC shows six directorate 
plus the several deputies and officers 
who operate directly on the command 


organization 


ing general's staff 
[his 


concerned with the 


center is) more 
directorates of labo 
ratories, of of flight and all 
weather testing, than with the support 
; of engineering standards, 
procurement, and support. However, 
it is obvious that these three last-named 
perform indispensable fun 


review of the 
research, 


ing directorate 


directorates 
tions when the overall picture is taken 
into consideration 

@ Directorate of research includes thre 


laboratories, all concerned with long 


range re earch and scrving as con ult 


ints on trends in development of 


veapons systems hese are organized 


cording to scientific areas of research 


Uheiu 
which can be 


products are research repor 
ipplied to solve general 
problems relating to 
ind then 
ork of 
that 


item product The 


weapons systen 
component llowever, th 
these overlap willl 
ociated with end 
three research lab 
wero medical laborator 


laborator 


ONE ot 


more directly a 


ratorn ive the 
the acronautical research 
incl thy 
@ Directorate of laboratories in 
laboratori with 
velopment of actual hardware, and 


materials laboratory 


] 
Thivne con erned 


ipplied research to carry out definitel 
cheduled developments. ‘Th includ 
raft, ay 


irmament, com 


lalizing im an 
urcratt 
navigation, cle 
urcraft, aircraft 


laboratori pec 
craft radiation, 

munications and troni 
components for equip 


102 


streamers show wing, tank flow pattern 


gene” ee 
“ ae ae ; 


ment, photo  reconnaisan 
plants, and propellers. 
Probably the best way 
the Wright-Patterson stor 
look into the laboratori« ind 
ome of the research and 


to understand 
to take a 
watch 
testing as it 


PO On 


Aircraft Lab 


Some of the most spectacular and 
elaborate testing equipment at WADC 
and the 
igned 


includes the six windtunnel 
huge structures test 
to the aircraft laboratory 

[his laboratory has the a 
ind te 
ind Il ile TO 


building as 


igniment 
of evaluating, studving ting au 
frames of USAT plan ; 
them 
dynamically Ihe aircraft 
technical consult 
le ce igns, 


IMNprove icrodynamicall tru 
turally ane 
enyincetl iso ve a 
nts on aircraft and mi 
translate results of 
tudy inte peciti 


ter " by 


their research and 


ition ind 


manufacturer 


Col. M. C. Demler, Vice Commander 


Ji'T ENGINE blasts against prop undergoing simulated flight vibration test. 


to mK 
of aircraft and mi 
> One of a Kind—Unduplicat 
U.S. and possibl mn the 
tacilities of the tructure 


thy 


rease the range and pe 


} 


which 3 equipped \ 
with capacities up to 

has a big enough clear spac 
tures tests could be 

piece Wi 
ot the 
explain 


| 

run on 

had to 
tructul 


in one 
ideways,”” one 
tory chiefs 
The te 
on complete airframes or on a 
uch as wings and tail surface 
> “Whiffletree’” System—Th« 
method uses a neoprene tensi 
emented to the structure to | 
Hydrauli ippl the 
through a metal plat 
outside of thi patch, 
imulation of the 
of tl 


1] phi ing 


ts involve 


cylinde: 
load 
to the 

ult i 
flight load which that part 
ine have to take 

The patch syster 
thi whiffletree 

mblance of th 

iliar method of 

t 

Development of tl 


| 
| 8, when | 


1 ¢ lose 


Lee! 


ved Sal rcv 


impr 


1953 


AVIATION WEEK, August |7 





a 


ONS SYS rEMS PLANNIN iG | 


«ee 
ap S> 4 
Sets 


A meeling Of MINAS...10. 00» 
( . 


ruRe. They 


THES! 


that atomic war ts for keeps 


DISCUSSING YOUR Fit 
They know th 


attack must be 


MEN ARI 


defenses against atomic 
in other lands where 


They kno 


it is planned 


Across the seas, 


fiction, other minds are meeting 


victory Is not merely won 


built by Convair engineering that aims a 


- Engineering to the Nth power 


Watch for new guardians of peace 


the maximum of air power. 


ae 


WAR BEFORE 


IT STARTS 


morrow has priority 
While producing the 
needed today, Convair 
tomorrow VCapons 


vay it can be won 


= GONVAIR 





BUMPER RESEARCHE ROCKET readied at Cape Canaveral launching site for horizontal flight of second-stage of WAC, 


ARDC CENTERS’ RESEARCH WORK 
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VNIAR TIN VINE ADOR pilotl bomber kes off w ocl ‘ ‘ row ro—le cl “ i ‘ ’ maveral 


NEW ANTONIO Gl KY TRAINER 





RYAN EARGE LT DRONI 
Holl um ARB 
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FROM HERE TO THERE—IJT’S FASTER 


You an vet from where YOu afQ to wher 


hundreds upon hundred 


upon million oO! mule 


t 


power packages by 


el million 














WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL 


are joining the t 


BY AIR! 


tr 


want to be — fa 


thou 


Ul] Ol 


ive time 


You're boarding a United Airlines 
Convair-Liner 340—and there on the wing 
you see the Rohr-built ‘power packages 
ready to wing you along the skyways 

of the world. For the Convair 240, and its 
successor, the Convair 340, Rohr 
manufactures and assembles the engine 
mount, cowl panels, ducts, exhaust system, 
tanks and other units which transform 

a Pratt & Whitney engine into a complete, 


ready-to-install ‘power package. 


POWER PACKAGES FOR AIRPLANES 


CHULA VISTA 
AND RIVERSIDE CALIFORNIA 


AIRCRAFT CORPORATION 





SUPERSONIC PROP model is checked on highspeed stand before tunnel testing 


Versions rt th 
jet might fighte: 
> i lot 


hOW 


Northrop I-59 Scorpion 
the l-S9C and F-S59D 
lests—Interesting example of 
blems a1 
b 4 

s the attention now being tocused 
tests at high temperatures 


th pr 


requirem it 


multiplying as 


ome 1 isingly s¢ 

VCIC 

on structut 
unilar to those that are beginning to 


be encountered due to highspeed tri 
nion 

L hic probl 1s 
the heat over the airframe to represent 
ditterent te mipcratures and to reproduce 
hock due to rapid change in 
structure which may 
ind still « 


Id 


involve distribution of 


thermal 
te mperatur iia 
be hot on the extenor 
inside 

l'emperature changes as rapid as 10 
are considered commonplace. 
with heat ovens indi- 
that means of struc- 
tures tests in the heat will be 
applied locally probably will be required. 

Corollary problems involve develop 
method of applying the 

with mate 
the temper- 
neoprene or 


| 
cit 


Preliminary tests 


y | ot om 
> 


other 
which 


cate om 


ment of 
loads at high temperature 
that can withstand 

better than the 


i new 


rials 
itures 
hotbag 
> Movable Walls—Movable test cham- 
ber ind welded steel windtunnel 
innovations which the air- 
windtunnels are put- 
ret out of their 


W il] 
ire 
laboratory 
into use to 
fac ilitic 


moveable wall 


blad« 
craft 
ting 


pre 


more 
ent 
Lhe of the 10-ft. 
transonic tunnel can be expanded or 
contracted by hydraulic 
jacks to or supersoni 
urtlow 
tion 


ope! ition of 


provide ubsoni 
under the 


The further 
ur pr rmitted by the larger opening 


condi 
the 


cre 


iTlic powe! 


expansion of 


atc higher peed 

The WADC tunnel use 
test section developed fro vork 
National Advison fo 
Acronauti for it ranson wind 
tunnel So WADC engineers feel 
their tunnel is at least as good as any 


ventilated 


1 
bys 
D 
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F 


CERAMICS are compounded for high-heat use. 


> Other Tunnels—A 


tii 


ill 


ight NI 
> ( ompletion Cut O—Il 


illl 


i 


ill 


t 


i 


i 


li 


I 


\ 


, 
malicr O-un. section 
] } ] 
i, | model 


yuilt as a scale 


has been pressed 


I 

produced 

is beng reworked 
> 


ed from Mach 2.75 


Libdac l, 


On 


W ADC 

2U-Kt 
hh wind pe' 
tunnel, one of 


thi iid but till 


tunnel 
Ca 
12 
mn 
usetul 


the 


thi tunnel 


the 


two 


tunnel in the lowspeed range, 


| | t ‘ 


nitract 


tw 


> ivery Plane 


ich d back to old Mc¢ 
| ® Available to Manufacturers 


i 


of an an 


10k bield 
Any mili 
windtunnel-test his 
of the 
heduled by 


can 
gn on 
if iti 
lll divi On 
provided by 
ind built with 
ittention to detail that 
is D5U,U0U0 for a ingle 
to a maximum of 14 
20-tt 


iy 


iit 


he tunn ts is ob 


ptr 


models, with a 


tinh orhces on 
many 
ind 300 pressure tubes 


lcl Re 


in Internati 


done 
nal Busi 
irdpunch 
the data, 

irds, but a com 
ivailable if needed. 
which pl ts cight 
nother automatic aid 
cks to 


to three VC 
rage test, a'though a 


ine! eva 


ording 


r and 


unit redu 


printe 


] 
HC TRALEE 


iahon m a 


nhiguration may run 
month 
(ne goal of the 


test eve 


uircraft 
ry fighter 
it is flown. It i 

till no way to predict 
OF Ciipirit ally 


raft 


the spin 
ind the 
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& WRIGHT 


only way to pm this down 1s by the 
pin tunnel technique 

\ restriction agaist intentional spin 
hould be the last re 


modifications for 


ing of a plane 
s 

ort onl after 

improving 


othe I 
characteristi 


pil PCCOVCTY 
ine thoroughly tested 

> Design Branch—Probably — the 
wiinhibited group of engineer in 


WADC are the ot the pr 


liminary design aircraft 


most 


mcmibe4»rs 
group im the 
them task to 
ilternate designs of aircraft and 
missiles based on the state of the art 

it 3 expected to be five to 10 year 


laboratory. It 4 prepar 


iWlOUuS 


hence 

together design in 
from every available source 
that will guide the Au 
on performance that ex 
pected acrodynami ind propulsive ad 
will be able to pro’ Tat 
timate imc a mayor 
ictual Au 
quircmcnts for future we 
oO the thei 
tions is very important to the success of 


They must put 
formation 
into de igh 


lorce plannes 
mccment 
The ¢ basis for 
the formulation of lorce r 
pon tems, 


accuracy of future projec 
the we Ipous s) stem 
> Various Approaches 


i finite 


We never mak¢ 
that one 
figuration is the answer but we 
the whole field and 
bilities with different approaches to the 
problem,” one of the 


con 
tudy 


Various ¢ dpa 


recommendation 
how 


cngmcel CX 
plained 
Modeis of cnormou 500,000-Ib 
gross weight aircraft—dwarfing even the 
Convair XC-99, largest of today’ 
md a galaxy of model configurations, 
many of which are like nothing flying, 


plane 5 


in be seen in this branch. In some of 
the older models, however you can trace 
many propo ed innovations in design 
just now 
latest aircraft 

> Mechanical Branch 


brake testing machines 


ippeaning mm some of our 


Powerful inertia 
which stimulate 
landing with 


peed 


up to 200 mph 


tire load up to 316,990 Ib. give an 


plane wheel, brake and tire assemblic 


1 rugged nother aircraft 
laboratory 

As a 
ment, one tire tested here i 
for 325-lb. pressure It Lin 
heats to 400F at contact 

This mechanical b h also 
duct rtant tests on 


hyvdrauh hanical 


proving in 
installation 
unple of experimental deve lop 
ce igned 


tread 


con 
increasingly imp 
pneumatic and mi 
ictuatin ystem ind then compo 
nent 

P Special Projects—Development of a 
miscellancou 
uccessful operation of 

from aircraft 

tems, down to 
fasteners and rivets, pressure sealing of 
cabin ind integral fuel tank is the 
issignment of a pecial project branch 
in the aircraft laborator 


\ complet laborator 


wick range ot proj ts 
( iT for 
fom 


Wwe pow cmict 


CHIC Hp cowl 


unit within 
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this branch, for example, is assigned to 


research and testing on bearings, con 
idered one of the most critical prob 
raft. ‘This imelud 


which 


in modem ai 
not only the jet 


lem 
] Cig be Wingy 
determine the actual life of an engine, 
which aircraft Hight 
operate, and man ther typ 
of bearing 
Here you 
berg-type 


but bearings on 


ontrol 


odd Rube-Gold 


turning and turn 


will se 
machine 
out specimen bearings ot 
hromium, vanadium steel, cobalt steel 
other material Lhe 
ted for friction, for oxi 


heated conditions, and ar 


ing, wearing 
ceramics and 
bearings are te 
dation, for 
checked during the tests 
optical, electronic and mechanical gags 
One prized piece Of equipment in 
this laboratory is a rare Zeci inter 


rerence mucroscope 
| 


with pe ial 


wiuch magniti 
650 time It is one of three m the 
U.S 

> Acrodynamics and Dynamics— Ili 
two other principal branches of the ait 
raft laboratory are concerned with the 
ipplication of newly gained aerodynami 
improving flight chara 
from the tandpoints of lift 
tability. ‘They work 
windtunnel 


knowledge ill 
tcristics 
rag, and 
vith the 
branche 
Problems of flutter—the unstabl 

cillation of a wing or tail which 
can build up until it destroys the ai 
craft—which has been a designer 

boo for many years, are till 
tudied here. ‘Theoretical method 
been developed to predict flutter in sub 
peed rang: but they are not 


al | 


urface 


buga 
be Wey 
have 


oni 
vet adequate for the new acroelastic and 
dynamic problems found in the tran 
onic and supersonic speed 
Important too in dynamic 
is the study load 
on planes in takeoff, 
md in flight through gusty air 
WAD( 
establish 


TCSecal h 
of exc 1Vv¢ imposed 
landing 

The 
directing tests to 
practical ranges for 


taxing, 


cngmecel ir¢ 
dynami 


GLOBE. recorder for simulated navigation. 


Loads 
iurcraft 
> Many Contributions— 1! |) 
oratory looks back on n 

ms which it 

l try engince! 

ion hav mad 

iutical art 

Some contribution i hE 
© First stressed-skin aluminum wing. 
e First investigation of rocket assist for 
takeoff. 
© Pioneering in spin testing and devel 
opment of the first spin recovery pata- 
chute. 
¢ Pioneering in pressurization of air 
craft cabins. 
e Pioneering in flight testing for flutter, 
and in dynamic simulation of flutter on 
aircraft models. 
¢ Development of vibration-isolating en 
gine mountings for radial engine and 
propeller combinations to isolate the 
vibrating impulses 
the aircraft. 
e Pioneering in recording vibration in 
aircraft structures in flight 
© Pioneering in development of magne 
sium as an aircraft wing material. 
® Pioneering in the field of windtunnel 
instrumentation, including the develop 
ment of digital converters on recorders 


of the engine from 


Powerplants Lab 


Phe American aircraft in 
tr is best qualified t do the 
fabrication and development of 
ircraft propulsion. ‘This is th 
that governs the W pow plant 
laboratory Lhe lab, he reserve 
to itself the task 
iting the 


cftorts and 


mdu 
i tual 


cecsign 


poli V 


ind cy ilu 
manufacturer devel 
olution « 
lem developing in operation 
> Right Types—Today tl orate 
with eight mY 


pment 
rpl int prob 


tl 


working 
plants, plus several h 
of the basic typ Ph 
prop turbojet pl 
et pulse ct 
Fach typ I 
fuci lubricant 
ion, whith 
clopment | 


rect the programs in the 


@ Rotating engine branch ¢ 


turbine engi t t 


' 


transmission 
e Non-rotating engine branch 
e Nuclear propulsion branch 
@ Accessories branch 

@ Installation branch 

@ Fuels and oil branch 

> Test Facilities— | 

opment wor t t 

trv, the lal 

facilitic for 

endur inne Hid 

test These i 

largest and most 
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VIBRATION PROBLEMS SOLVED 


we * ——" 


> Better Relays Needed—Few relays can 
” stand up under high-intensity vibra- 
ese — tion even for short intervals, Paul re- 
AVION! > 1. ppiffer ported. He cited these types of failure: 
Reli ability Needs chattering contacts, sticking armatures, 


A 


sieves, ween [what Th mechanical breakage, and increasing 

verces oo ee |) | contact resistance. 
hears: mew 1 ao 0 . Balanced-armature type relays are par- 
ie es wks eet en cn ce “ticularly susceptible to failure, Paul 
vat on arsine ww isiaum Ave | Gena wters see § said, adding that JPL had found only 
+ ed We ela awe gat c, | Team of §6one relay of this type that could with- 
stand the 10-20G missile environment 

vibration. 





by Pele 








See where relay 
failures lie... 


Y CHATTERING CONTACTS 
VY STICKING ARMATURES 
VY MECHANICAL BREAKAGE 


YW INCREASING CONTACT 
RESISTANCE 


with FASTAX High-Speed 


Motion Pictures FASTAX picture studies, with the blur 


of speed slowed down as much as 1,000 times, enable engineers to see 
plainly clearly study design problems leisurely. FASTAX speed 
range of 150 to 16,000 pictures a second literally stops motion, Viewed on 
the screen at the normal speed of 16 pictures per second the hand the 


cker than the eye. The magic of speed 


machine action 1s no longer qui 
is QoMme 


Yes, Mr. Paul, FASTAX has helped solve design 


probiems for hundreds of America’s leading com 





panies, laboratories, universities. It can help solve 


e RAPTAR the problems you mention, too 
WRITE on your company letterhead for 
e RAPAX 


the new Fastax High-Speed Motion Pic 


e FASTAX ture catalog FASTAX Division, Wollen 
sak Optical Co., Rochester 21, N. Y 
OPTICAL COMPANY ROCHESTER. NY (mMIaMOnial = 











Durbojet engine test 
ble of t 
thrust at 
the power of toda 
jet Ramyct test tactics can test a 
Mach 4 at simulated 
neighborhood of 100 
either free jet or direct 
onnect condition 

Pechnical 


mnulating the 


tands are Capa 
up to +0. OO0-lb 
or about four 


ting cngine 
sca levei tines 


operational turbo 


nall ramiyjct at 
iltitudes in the 
OOO ft. under 
involved in 
altitudes and 


huge 41 


proble hi 
extreme 
ly ry ¢ 


ur Conditioning 


tomperature required 


frigeration and tem 
for the stand 

Other test facilitic 
heation test and environmental test of 
uch items a 


provide tor quali 


fuel meterimg and control 
device ignition, 

fucls and lubricants, 
fucl and 


cline iC Ce OTi¢ 
md components of 
lubrication systems including 
lines, seals and tank , 

One example of the test requirements 
is a new air preheater recently installed 
for ramyet tests which feed 
cngme at 1,200F simulating tempera 
tures encountered at Mach 4 speeds 

Rocket test  facilitic operated at 
WADC are supplemented by the large 
rocket engine test facilities operated at 
!dwards AIB, and the laboratory also 
vorks closely with other ARDC facili 
ties for flight test of aircraft and missiles 
on powerplant problems 
> ingineering bixes— lh 
| Orce ; { K 
1 port 


ur mto the 


familiar Air 
tem of unsatisfactory 
to the 
cach case 


for engines comes home 
wh I 
referred to the 
branch re pon ible for its development. 

In the powerplant teardown and ma 
chine shop section, you can see a wid 
ictually called in 
ficld for examination and en 


pinecermg tixes 


powerplant laboratory, 


of a malfunction 1 


variety of engine 
from the 
on specific problems. It 
to trouble-shoot, but it 
pay ubstantial dividends in positive 
fixcs 

© Achievements—W hil 
day's work is under security wraps, some 
idea of the part the powerplants lab 
oratory is playing in the aircraft propul 


is a costly way 


much of to 


ion picture is found in study of some 
of the past developments in which the 
laboratory engineers have played im 
portant roles 

Basic 
important 
plants are 


taff engineer 


patents on some of the most 
features of today’s power 
held by former and present 
Some of these develop 
ments imeluce 

@ First internally cooled exhaust valve 
for piston engines. 

¢ Sponsorship of the turbosupercharger. 
e Sponsorship of — high-octane-rating 
aviation gasoline. 

@ Invention of the oil dilution system 
for starting engines at low tempera- 
tures. 

¢ Karly work on singlepoint refueling, 
and on water injection for aircraft en- 
gines. 


110 


e Basic work on high-temperature cool- 
ants for liquid-cooled engines. 

@ Karly work on individual cylinder 
fuel injection. 

e Karly recognition of the importance 
of more powerful turbojet engines at a 
time when 1,500-lb.thrust engines were 
considered sufficient. 


Flight and All-Weather 


At 45,000 ft. over a tiny 
rie, a sweptwing North 
in b-S6 Sabr jet highiter nose 


1 roaring highspeed dive in an 


1 land ili 
(Amer 
down 
ito 
ittemipt to aun th hockwave 


the dive creates at another I-56 


which 
ircling 
the island below. 

Pilots of both plane ire 
Development Center test pilots, 
ng the litth 
hock wave 
they strike 
Aur Force V 
AB, Calif, 
tly 1 carefully pre-planned 
of the 
it Carr 
of flight. 
> All-Weather Tests—Since the concept 
of deve loping in all-weather air force 
Wal idopted, the Air lorce ha 
which be 
fying—in 
new all 


Wright Vu 
tudy 
known phenomenon of 
ind their cftect 
graduates of the 
School at /kdward 
test flight they 
heckout 


ou objects 
They ir 
t Pilot 

ind cCVcry 
urplane and/or the equipment 


under 


ole PCCIAl ¢ 


ondition 


entered 
1 new phase of flight testing 
Phase \ ill-weather 
program whi hy l 
Thi phase l 
carried out from the air base at Area C 
of Wright-Patterson AFB, by WADC’s 
Directorate of Flight and All-Weather 
lesting 
dition to the Phase V tests for 
irplanes, the pilots are called 
project flights, test 


ind doing pe ial 


comes 
the mgorou 
must 


plane experienc 


many other 
ing ne juipment 


re earch uch i thi ho K Wave exper 
ment 


Currently about 


Col. S. R. Stewart, Chief of Staff 


@ WRIGHT 


ire assigned to the Area C flight 
est hangars, and recently the 
up to 200. As many as 15 
it the base tor 
undergoing tests related 
ind fixes, 
including ejection seats, drag parachutes 
ind inflight refueling 

A check of one test pilot’ log showed 
that he had flown test following 
planes in the last month: B-36, B-47, 
B-29, B-50, B-17, B-26, and B-45, for 
: total of 61 flight hour 
> Flight Refueling—Some of WADC’ 
bomber branch test pilots have recently 
made flight refueling tests of the new 
Boeing prototype KB-47 jet tanker with 
i B-47 receiver plane ind other recent 


plane 
t until 
number wa 
Boeing B-47 


the last year, 


have been 


to various equipment hange 


nm the 


tests have made with a Convair 


B-36 bomber outfitted a . 
ing both the flying boom and probe 
of refueling. 


be ci 
1 tanker 


method 


nd-droguc 
K:xample of how routine the probe 


found 
jet pilot who 


nd-drogue system is becoming 1 
in the story of a Navy 
isked for a checkout and ran up a 
ore of 36 connects and di t 
flight between 
though it was hi 
icrial refucling experience 

In the refueling equipment tests, the 
WADC pilots take the tanker and r 
through specified 
conditions checking out 


on 
Dayton and 
first 


during a 
Columbus, 


ceiver planes speed 
ind altitude 
the equipment at 
this range. A jet 


Ih 
usually 


intervals throughout 


I-33 hase plane 
fueling test: 
for photographic coverage of the pro 


wccompanies the 


cedure 

> Powerplant Test—A figliter test pilot 
ited one of his unusual assignments 
i flight test Lockheed F-94C 
nighthighter powered with a Pratt & 
W hitney J4s engine with afterburner 
his particular test involved testing the 
combustion 
recordings from 


with a 


temperatures im ill of the 
hambers in flight by 
temperature probes in each burner can. 
> Weather Variety—The varied weather 
found in the Miami River valley, and 
the valleys of its tributaries, makes the 
Wright-Patterson base an ideal loca 
tion for the Phase V all-weather testing 
Objective of thi phase is to test the 
bility of the aircraft to fly 
condition ind to de 


under ad 
vcrse weather 
, If neces 


flight 


vclop special recommendation 
iry, for night 
operation 

Missions are flown day and night, un 
der a variety of ceilings and visibilities, 
in icing and turbulent conditions. Local 
flights are monitored by ground radar. 

Data from the flight is compiled into 
a comprehensive evaluation of the 
plane ’s all-weather This 
data basis for operating 
instructions furnished with the service 
airplanes, outlining techniques to be 
used by combat pilots under instru 
ment conditions from takeoff to land 


instrument and 


capabilities. 
becomes the 
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The CAT is the Answer 
TO LOW-COST, PRECISION ILS APPROACH 


@ Prevents missed ILS approach. 

@ Relieves pilot pressure during let-down. 
Completely automatic operation. 

®@ Instrumentation Is not disturbed. 

@ Tested by Eastern Air Lines two years, 

@ CAA approved. 

@ Costs only $495.00 (exclusive of modification.) 


Write today fer complete information and specifizetions 


wileox 


Fourteenth and Chestaut 
Kaneas City 27, Missouri, U.S.A. 








or aircraft engine tube assemblies 


Machined accurately, 





Bent accurately, 





Brazed accurately 








IT’S C SPECIAL Hactine TOOL ENGINEERING WORKS 


These tube assemblies, which provide return oil lines in a famous- 





make aircraft engine, proved “too tough to handle” for several sub- 
contractors. But SPECIAL Machine Tool Engineering Works has been 
able to meet both specifications and delivery dates. 
SPECIAL combines the engineering ability, high-caliber workman- 
ship, tight quality control and necessary equipment required to: 
e machine fittings to close tolerances and smooth micro-finishes with 
perfect threads 
e braze to withstand pressure test and X-Ray inspection 
e bend tubing to rigid tolerances 
e design and produce metal Ac eptance Fixture Gages to check con- 
tour of tubing and location of fittings, thus eliminating assembly 
problems. 
No wonder blue-chip companies in the aircraft and other industries 
have made a habit of calling in SPECIAL at the planning stage. You 
will find it profitable to do the same. 


ty L. Pe 
SPI:( LAT MACHINE TOOL ENGINEERING WORKS 
% ahd ~ 134 Lafayette St., New York 13, N. Y. 


Established 1910 











P Atomic Tests—Onc t 
the XB-47 


RB 
lanes m mor nt at ic ft 
>» Maintenance Crews 
test plan {] 
ranmization of 
t Area ( 
pecial m 


oratory te 


quip nt 


Aero Research Lab 


In test buildin 
Deve lopm i 
nose wheel landing 
through 
nating -th 
ctenst 
number ot 

Northrop XB 
1 Fairchild C-1] 

These test re being 
imultaneously with conti 
tions at Cornell laborat 
t Hagerstown, and at Bend: 

t South Bend. on actual 

> Computers Too—Meanwhil 
ieronautical — res h labora 
WADC i ng mathe 
lems, involving all the pa 
tested in 


computer omputa 


t Cent 


im make b 100 te 
ictual run mac 
This i 
tions being 
Research Lab is to 
roblem is the 


pecial I 


general pra on which 


ipplied 

nautic il art 

> Playing the Field 
WADC's 1? laborato 


field’ m temati canning 


enfire ph ical ience horizon 


rea, looking for new and bette 
ept techniqu ind mate rial 
ipply to improvet in air ¥ 
It enti vork in project t 
Of its projects, 75 e under 
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the WAD¢ 


] 
rear stability prob fecting 
range of rcraf mn letermine 


B WRIGHT 


> Computer Research 


‘ ; 


1 ; 
} 


e Study of vibrations 
plat id in ] pel} 


i i 
e Analysis of the escape of 


from h r} . | . ft 


e Analysis of parachute opening shock > Prop 
e Investigations of flow in ducts and pel] 

e Analysis of breaking strength 

; ] 

> Incalenlabl Aid | 


' 


© Other Devices 


e Fatigue te 


* Radio recs sul 
} 1) 


ypression 
{ ell ' ly 7) | 


' t 


e Experimental prop and rotor 
‘ ; 1 ] 


for teet 


° Prope Her control 


Propeller Lab 


I } buy - \\ 


; 


f > Supersonic Props—D 





Pacemaker... . 
of aviation progress 


Phe aircraft in this photograph is going places—high and fast. It 
is the X-1A, another in the distinguished series of sp cial research 
aircraft designed and produced by Bell Aircraft Corporation for 
the U. S. Air Force. 


Like its famous predecessor, the X-1 first airplane in th 
world to exceed the speed of sound the X-1A is symbolic of 
the emphasis Bell Aircraft has traditionally placed on research and 
development as a major instrument in strengthening the nation’s 


air arm 


Valuable design and performance information gathered from the 
X-1 series is now being incorporated in the country’s front line 
fighters and bombers 


These special research aircraft have also facilitated Bell Aircraft’ 
transition to a new field pilot less aircraft, or as they are mort 
commonly known, guided missiles 


With the company's vast experience in suy f ind f 
controlled flight as background, Bell's scientists and engin 
pushing forward the development of mussiles in intensified 
and diversified program ot electronics vomechanisms and 
rocket propulsion—providing today's f for tomorrow 
air power. 


BUFFALO 5, N. Y. FORT WORTH, TEXAS 





Principal subdivisions include: 
e Ground servicing equipment for air 
craft. 
¢ Electrical equipment, both 

ind ground 
e Instruments, ranging 

ontrol and engine to m olo 
units, telemetering systems, radiologi 
biological and chemical detection instr 
ments, and warning signal instrumenta 
tion, together with accessori mount 
ing, lighting, et 
e Maintenance and support ground 
equipment, in luding fire fighting ve 
hicles, hoists, aircraft jacks, towing ve 
hicles, ete 
¢ Mechanical equipment for de-icing, 
heating, cooling, pressurization 
handling in the aircraft 
e Parachutes for personn 
deceleration of aircraft 
e Airborne lifeboats and othe: 
cquipment 
e Training equipment, ranging 
claborate flight mulators of 
urplane s, to aerial tow target 
> Climatic ‘Tests—To test the operation 
of various equipment items under 
severe conditions similar to some they 
may encounter in flight, the laboratory 
has an extensive array of test equip 
ment. This includes a battery of cli 
matic condition chambers for simulat 
ing virtually any condition that can bi 
encountered in aircraft operation any 
place in the world 

Some of these specialized 

imulate salt fog for corrosi 

ind and dust equivalent to th 
sandstorms known in nature; humidity 
un and rain alternately; extreme dr 
rn with only 5% humidity or I 
fungus growth in warm moist condi 
tions, and high-altitude conditions up 
to 150.000-ft. level 
> Centrifugal Forces—In other tests, 
equipment is exposed to terrific centri 
fugal forces by whirling in ntrifuge 
machines. Two of these machines ar 
used. One will spin a 25-lb. piece of 
equipment with up to 100 times the 
force of gravity, or a 100-Ib. item at 
up to 25G 

A typical item under test in thi 
centrifuge was an automatic parachute 
opening device, operating on an an 
eroid barometric pressure principl 

A larger centrifuge will subject equip 
ment weighing up to 2,000 Ib. to cen 
trifugal forces equivalent to 40G. Thi 
includes an arrangement by which a 
econd rotational force can be operated 
inside the orbit of the main rotation 
0 that the equipment can be exposed 
to two rotational forces simultaneoush 
> New Instrument—Fxample of the 
complex specialized instrument 
development as the result of 


yy 
1 
| 


peeds is a new type indi 


indi ited iit peed M ich 
true airspeed, all on the 
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lhe instrument is provided in two 
izes—the larger is scheduled for in 
tallation in the Boeing B-52 cight-+et 
bomber, and the smaller for installation 
in the b-1OL jet fighter 

Indicated airspeed covers range of 
SU to 650 knots; Mach number range 
is from U.5 to 2.2; true airspeed range 
is 150 to YUU knots. The indicator 
will operate over an altitude range of 
zero to 80,000 ft. 

A remote computing mechanism ac- 
tuates a servomechanism to indicate the 
true airspeed on a Veeder-style counter 
on the dial. A remote altitude-sensitive 
mechanism actuates the Mach number 

ile, while the same pointer shows in 
dicated airspeed on a fixed dial, and 
Mach number on a moving scale. 

P De-leer Sprayer—An cxample of spe- 
cial ground cquipment developed is a 
deacing sprayer, winterized to operate 
it temperatures down to minus OSF. 
It quickly removes frost and ice from 
parked aircraft by spraying them with 
chemical de-icing compounds. Device 
includes a high litt platform msing to 
>U it.; from this ground crews can now 
reach the most imaccessible exterior 
urfaces of the largest aircratt im service 


Photo Recon Lab 


lo insure that aerial photography for 
intelligence keeps pace with the new 
higher speeds and altitudes of today’s 
and tomorrow's aircraft is a mussion 
which has brought today’s air photog 
raphy a long way from World War Il 
days. Even then it was estimated that 
acrial photography provided 50% of 
the intelligence material actually found 
useful. 

Night operations of the Reds in 
Korea have been successfully exposed 
by USAP’s night aerial photography. 
Illumination has come from huge photo 
flash bombs that provide sufficient light 
for good photographs from as high as 
40,000 ft. and flash cartridges each pro 
viding over 100 million candlepower 
for use in low altitude highspeed photo 
graphic run 
> New Equipment—1 wo new stabilized 
camera mounts, developed as projects 
of the photo reconnaissance laboratory 
at Wright Air Development Center, 
are being accepted by the Corps of 
Engineers as superior to previous stabil 
ized mount for accurate mapping 
photog: iphy 

One uses a gyro-stabilization principle 

ind the other handles the camera as part 
of the armature of a large motor, mov 
ing it by windings similar to those of 
in electrical motor field. 
Pin Rockets and Missiles—lxccllent 
performance ha already been given by 
cameras Carricd in rockets, and camera 
cquipment is being designed for missile 
ind robot aircraft installations 
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LANDING GEAR OF EVERY TYPE 
from Ciitijn ZO Viylee 


necessary knowledge experienc@. .s 
and facility to produce Landing Geer of 
Every Type. From layout... . design. 


= : 
stress analysis and drop test — and 
from prototype to production — you will 
find Electrol Engineers not only proficient y ) 
in coping with the various problems of 7 
your porticular application — but willing /; 
/ 


to help you cut corners in time and cost Va 


as well 


Eeller Dewgned 
Froduclé Use 
Flectral Mydraulich 


rw-vokk” 


YLINDERS * vis LOW UP VALVES! 
HAND PUMPS 





HECK VAIVE 
POWERPAK * 1A ING } ° SOLENOID 
Aive N - CYLINDERS + TRANSIER 

ve ’ VAivisS + §& f NrROl VALVES 
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VOTE we Gane em hehe | Materials Laboratory 


> wu # . 2 : N information about titanium 
. a) ‘_: ; illo rapp d up m a ollection of 
‘“ P P a 70 equilibnum diagram that show 
se ae f & 7 . : | | - 
 é [| & é iphag ill how the illo react at 


nous temperatures, is being made 
7 ; wailable to the U. S. aircraft industry 
This NEW Product Bulletin gives YOU ~ cowed hve tihag eosin ag 


titute under contract to Wright Au 


COMPLETE ENGINEERING DATA vis: Us “so. Pan 


K¢ po ible l lect n of the best 


on ALL-METL BARRYMOUNTS hove Sean this group for possible ai 


P 'litanium Alloy—Next step is for in 
dustry, under perimental contracts, 





to make engi omponcnt uch a 
mipre wr blade from these alloy 
Goal of this aver ot devclopment 
nd testing 1 development of 

titanium allo vith satisfactory prop 
tics for use under the higher tem 

peratures and loading conditions in the 
new regime of powcrplant for super 
mic flight operation 

PWADC Projects—lhe titanium 
earch is but one phase of a_ larg 
iumber of materials development and 
testing projects directed by the ma 
tcrials laboratory at WAD( LT hese are 
ome others: 
© Service tests recent! completed 

on a high iron-content alloy identified 
is U-912, which lasted longer under 
cre conditions than the presently 

cepted jet turbine bucket alloy S-516 
e Molybdenum tests arc continuing 
ith promise for very high temperature 
pplications. But the metal is suscepti 
ble to oxidation. Efforts to correct this 

drawback are under way. 

* Recently developed aluminum cast- 


> . . ing alloy, which has better properties 
what's in it for YOU: 2 GOOF then say other known sku 


t 


minum casting alloy, is being evaluated 


performance under test conditions ing curves showing vibration iso for po ible use in the Curtiss-W right 
of JAN-C-172A lation after 15g shock test J ) Sapphire cngin It is identified 
is ML-alloy. 

© Powdered magnesium alloy recently 
ra veloped is considered to have extru 


Transmissibility curves showing 9. Shock-characteristic data, includ 


Application data, including 


Curves howing reduc tion of trans that show you how en chan 


mitted acceleration and displace ketene for enevenmetrical | 


ment ion and forging propertics far superior 
Dimensioned drawings 0 F 
to those of current commercial mag 
isolators, channel pair ‘ 
Curves showing how changes in | nesium alloys 
mounting ases ; * shape 
loading affect’ transmissibility at D - e Plastics research ntering now on 
resonance and natural frequency } etailed data on the construction, high temps rature tructural pla tics of 
for vertical motion operating principle, and weights 
ihcone and polyester type for ex 
of mounts and bases ’ ! 
tended operation at Wh as an out 


srowth of development of phenolic type 
plastics, which can operate for short 
intervals in such temperature Lhe 
We'll be glad to send you a FREE COPY of this, the first really comprehensive plastic are used for various aircraft 
bulletin on knitted-wire vibration isolators. Ask for Barry Product Bulletin 534 ind mussil componcnt 
And, if you have a special problem, count on getting the right answer from © Rubber development 


Curves showing effect of high and . A complete list of load ratings 
low temperature on isolator per and catalog numbers for unit iso 


formance lators, channel pairs, and bases 





our Field Engineering Service. theti with special properti 


istanice to fuel, ii cid it¢ ind 
taming good clongation§ streng and 


700 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS ibrasion resistance. Among develop 


ments in these fields are the sheathing 
SALES REPRESENTATIVES IN material of polyvin oride rubber 
Atlanta Saitimere Chicago Cleveland Dallas Deyton Detroit Los Angeles Minneapolis New York 


for \ bles in to airplanes 
Philadelphia Phoenix Rochester St. Louis Sen Francisco Seattle Terente Washington } - 


tueling. 
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sf 
“Deeams Span ThE SEAS Somenime: 
TWA DOES /(T TEN TIMES A DAY 
A boy and his thoughts by the side of the se 1) 
when your Imagination wore 
you off to fabled cities in far-off lane 
and distances didn't matter? Maybe it 
For today is the age of the swift TW 
magic carpet that can speed 
in less than a single da 


can go 


to enjoy when vou follow 


ny TWA 


TRANS WORLD AIRLINES & » 
5! 7 
ta, ‘ ‘¢ 4 





B® EDWARDS 


Flight Test Center 


Probes Aviation’s 


Supersonic Frontiers 


SABRE: with special flight test boom. 


by William Coughlin 


Midwards, Calif.—Near the center of the Mojave Desert, less than 100 mi. 
northeast of Los Angeles, lies a huge, level expanse of hard-baked clay and 
silt known as Rogers Dry Lake. Its glistening surface, 13 mi. long and 5 mi. 
wide, throws off a blinding glare under the hot sun and occasional sand- 
storms swirl across the dry bed. 

Located on the western “shore” of this lake is kdwards AFB. Here, the 
Air Force Flight ‘Vest Center sits in judgment on the aircraft products of the 


Air Research and Development Command. 


could CC thi 
curvature of the earth’—and military 
Maj. Charles kk. Yeager 


in airplane faster than 


It diverse — facility sprawl over 79,000. ft where | 
200,000 desert acres to make Idwards 
the second largest Air lorce base in the 
{ »., Eglin in first man to fh 
lb lorida ound, 
Without Rogers Lake, Edwards Here took place what Gen. Hoyt $ 
would not exist. For 10 months of the Vandenberg called the greatest 
year, the lake is dry and its fine clay and = nautical achievement since the first 
ilt surface can support pressures up to flight of the Wright Brothers—the 
10 Ibs. per square inch. A fully loaded = flight of the rocket-powered X-1 
B-47 can land without making a wheel — through the barricr. 
Here is rising a permanent national 
con military flight test based on a 
$120amiilion master plan nearing one 


men such a 


exceeded only by 


acro 


Oni 
mark 

> Concrete ‘Tabletop—“Hard as 
ind flat as a tabletop,” is the way 
Brig. Gen. J. Stanley IHloltoner, 
manding officer of Kdwards, describes 


center 


crete 


com third completion but which could be 


the 65-sq. mi. surface which is used for 
flight testing 

Dba tory of Edwards is a story of 
onic research craft thundenng 
cross the lakebed like strange mirage 
and of the world’s top test pilots and 
cientists laboring ert isolation to 


back the 


tp I 


in cle 


push frontiers of aerody 
Phidttil 
It is a story of research and testing 


under adverse conditions, with sand 
ifting through rundown wartime 
ings to foul delicate § equipment; 


0 crowded one contractor 


build 
Wionk 
with facilities 
mses an abandoned boiler room for ofhee 
md with a former lavatory sers 


locker 


nation’s best 


pace ’ 


mg us room for some of the 


military test p lots 
tioned her 

P Roll of Fame—T hx 
cludes civilians like Bill Bridgeman, who 
flew the D-555-IL to a record speed of 
1,238 mph. and a height of better than 


pilot roster in 
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officer call monu 
ments in the desert” if threatened cuts 
in research and development fund halt 


what on 


COTM 


its construction 

> Nature’s Work—But it is the lake 
vhich dominates the base Without 
il, the type of experimental flight test 
ing we do would be impo ible,” says 
Lt. Col. Wilham D. Brady, chief of 
the Plans, Programs and Operation 
Div 


Rogers Lake is a drainage basin for 
much of the Mojave Desert and gentle 
rains cover it with up to 1S in. of water 
in thi wecp thi 


water 


winter. Desert wind 


back and forth during the rainy 
lakebed 
prompts 
our best 


cason, annually resurfacing the 
with a natural action which 
Gen. Holtoner to call Nature 
contractor.” 

Laid out on the lake's surface ar 
several runways more than 5 mi. long 
runway with a length of 8 mi 
Only such as the could a 
commodate aircraft like the X-3, 
requires a takeoff run of mi 
its stubby straight wings cai 
te upersonl peed Th | 


urface ) provide th di 


ind one 
runways 
which 
before 


if 
lt 


ard = lake 





HVAR rockets roar trom Sabre suspended to simulate flight conditions. 
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PROTECTIVE clothing is required for crew fueling supersonic XF-9] experimental fighter from alcohol-oxygen refueling truck 


needed for high peed at ick | P Clear and Open (tl 


ings of rocket-propelled 1 t 

craft 

> Plane-Saving Length—In test ' ' 
pensive test aircraft many i] 1 f tl | 


dau ft im mind 
mn uv ! t lakebe it here.” 
mad Cmnicrgcncy landing ont re ( te) t j > Varied Projects hedy a \l B whet 
CXpanise R publ XP-91 mad ! l | f ! ’ 


emerge dings on the 


; 
we 


during it t program. Only 
of its type built, its lo 
washed out the test progran 
ously delayed dev lopment 
lic’s F-103 upersoni fighter 

A running total maintained by the 
flight te nter show im estimated 
2 Z worth of aircraft Ive’ 
by the ike nce Apr. 4, 194¢ Th 
figure 1s 1 total valu 
invol 
mount 
been done 


iV ui] ible 
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B EDWARDS 


Ta 


a —~ ow 2 


a 
- 


Pangan 


BO! ING B 47 STRATOJ! PT ROARS past Joshua tre< on tak 0 : | } wd tor peck | ballistics mission 


. ° 


\\ Hnultancou is fligl r @ All-altituck speed course 


i 


Navy's XF4D | XA3D m 5 of t ILS 


nd I 
American’s YI-1| eed , ‘ ' 
Douglas’ X-3 cK he d f di quired for 
| ur hild’ ( ! t ro ill id ce 
Commanding « f th , e Precision bombing range t | it i n or deceleration 
ter, Gen. Holt ons leen Bombing Mi 1 (ABM Photo range for night test dropping 
ble for flight ; flasl ds che r th 
| xpenimental | 


the base org ’ fam ! | 
ARDC » hut t Radar facility for tracking 


} nhoto-r 


; 


Centro 7. ut | ti 5.36, B-47 a 4 t fest ! 
outh n | r r e Photo theodolite grid t 
Rach 





Brig. Gen. J. Stanley Holtones 


Test Facilities 


Special test facilities imeclu 
© Rocket engine test station, 

of the main base, wh 

facilities are provided for t 
tremely high-thrust guided 
rocket engin The test station 
crated by ARDC almost enti 
use by contractor 

@ Highspeed track (10,000 ft 
where upersol led 

by rocket 


cat en 


‘ 
' 


@ Deceleration track 
’ 


vated on th thw 


1 
lake I | rll ! Vii human 
] ] 
imine 


; 
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These Controls Guarantee 
im Fastener Quality and 


RAW MATERIAL CONTROL GAGE CONTROL ' PROCESS CONTROL 


The quality of raw material is guaranteed Systematic gage control by periodic In process, quality is checked by Shewhart 
by rigorous chemical, physic al and me- checks with gage masters guarantees Control Charts of x Rp 1 ef The 
chanical tests coupled with mill analysis, quality throughout every phase of pro chorts gvorantee the control « f quality 
heat number and purchase order identi- duction and sampling and products "in tolerance 

fication. The raw material is then kept in 


G@ separate area 


THREAD 
COMPARATOR 


This reservoir of inform- . Studies of these records determine 
ation is invaluable for statistical process averages, machine capaci- 


analyses and management reports. ties, quality trends, tool and die life, 


Order From Your 




















LAMSON AIRCRAFT FASTENERS 


BOLTS 


Clevis, AN2?1 to AN36 
Aircraft Drilled Head, AN 73 to 
c ANB81, AN73A to ANBIA 
> we Aircraft, Close Tolerance, ANI73 
. ; to ANI 84 
Hex Head, ANIOI | to ANIOIN9 
Hex Head, Drilled Shank 
ANIOI901 to ANIO28 
FINAL INSPECTION CONTROL BONDED STOCK CONTROL rilled Hex Head, ANIO28 
to ANI 
ed Hex Head 6 Holes 
AN 3701 to ANIO46 





The quolity of finished product is guaran- 
teed by Lamson to specified AQL's (Accept 
table Quality Levels) through MIL-STD 7 ¥ ) y 

105A sampling plans. Source inspection ‘ rolle« é ‘ t pment NUTS 

is conducted by a Government resident der ‘ as jed >t Castellated, Airframe AN3!I 


inspector Airframe, AN3I15 


heck. AN3I¢ 
sin Hex (Fine Thd.), 325 
n Hex (Coarse Thread), AN335 
ght Hexagon (Coarse Thread 
Fine Thread), AN34! AN345 
gine — Slotted, AN355 
Engine, AN 360 


=Bani ty ttt ++ 
































sisting Steel) 




















AN BI 
Flat Head, AN392 to AN406 


SCREWS —Slotted 

Fillister Head (Coarse Thread — 
Fine Thread), AN50( AN50! 

Fillister Head (Drilled Head) 
( arse Thd Fine Thd.) 

A ANSOIA 

Drilled Filister Head Machine 
(Fine Thd Coarse Thd.) 
ANSO2Z AN5OU3 

Machine, Round Head (Coarse 
Thread Fine Thread), AN515 

ANS2Z 

Washer Head, AN525 

Machine, Truss Head, AN526 

Sheet Metal Round Head, AN530 

















SCREWS —Phillips Recessed 
Machine, Flat Head, 82” (Coarse 
Thd Fine Thd.), ANSO5—ANS5I0 
Machine, Round Head (Coarse 
Thd Fine Thd.), AN5!15—AN520 
Machine, Truss Head, AN526 
Machine, Flat Head, 100°, AN507 
100” Flat Head (Structural), ANSO9 
cre Brazier Head, NAS220 to NAS224 
heat treat analyses. Special statistical Sheet Metal Round Head, AN530 


/ Sheet Metal Flat Head, AN53 
techniques are: Correlation, Analysis 100° Flat Head, Alloy Steel, 


CT205 to CT208 
of Variance and Significance Tests. 


Screw Machine Products 
Special Purpose Fasteners 











Authorized Lamson Distributor 


The LAMSON & SESSIONS Co. 


General Offices: 1971 West 85th Street + Cleveland 2, Ohio 





Plants at Cleveland and Kent, Ohio + Chicago + Birmingham 
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WHATEVER THE SPECIFICATION 


-»- LOOK TO Ketay 


FOR SYNCHROS & SERVO MOTORS 


Keray, the world’s largest producer of 
government approved synchros, offers high 
precision rotary and instrument components for 
most every need. Industry, as well as suppliers 
to the Armed Forces, will find Ketay ready to 
(¢) seavo motor solve their problems with a complete line of 


| synchros, servos, magnetic amplifiers, 
computers and control systems. 
If you are searching for a specific size or type... 
if availability is a problem...if engineering counsel 
is needed... Ketay can help. Why not join us for 
an exploratory discussion of your particular 
problem. Write today to Dept. N 
WHATEVER THE NEED CHOOSE KETAY! 
Available as listed 
SYNCHRO, Size 16, O.D, 1.537”, 115 V, 400 Cycles 
(Transmitter, Receiver, Control Transformer) 
} (2) INOUCTION INDUCTION MOTOR, O.D. 1.750”, 3 phase 2 Pole, 115 V, 60 Cycles 
moTOoR « SYNCHRO, Size 18, O.D. 1.750 115 V. 400 and 6 Cycles 


( Transmitter, Receiver, Differential, Control Transformer) 
« SERVO MOTOR, O.D. .937", 26V, 400 Cycles 
SYNCHRO, O.D. 1.437", 14.4 V and 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
+ SERVO MOTOR Mk 7, O.D. 1.437”, 115 V, 400 Cycles 
SYNCHRO, Type IF or 1HG, O.D. 2.250” 115 V, 60 Cycles 
( Receiver, Transmitter) 
« SYNCHRO, Size 31, O.D. 3.10”, 115 V 400 and 60 Cycles 
(Transmitter, Receiver, Differential, Control Transformer) 
« SYNCHRO, Size 23, O.D. 2.250", 26 V and 115 V 400 & 60 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
« SYNCHRO, O.D. .937", 26 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
LINEAR TYPE CONTROL TRANSFORMER, O.D. 1.625”, 26 V, 400 Cycles 
SYNCHRO, Size 11, O.D. 1.062”, 26 V and 115 V, 400 Cycles 
(Transmitter, Receiver, Resolver, Differential, Control Transformer) 
» SERVO MOTOR, O.D. 1.062”, 115 V, 400 Cycles 
SYNCHRO, Size 15, O.D. 1.437", 26 V and 115 V, 400 Cycles 
(Transmitter, Receivér, Resolver, Differential, Control Transformer) 
» SYNCHRO, Size 19, O.D. 1.90", 115 V, 400 Cycles 
( Transmitter, Receiver, Control Transmitter) 


ela MANUFACTURING CORP. 


555 Broadway, New York 12, N. Y. 


PACIFIC DIVISION 
12833 Simms Ave., Hawthorne, California 


@ KINETIX INSTRUMENT DIVISION 


AAT = @ RESEARCH & DEVELOPMENT DIVISION 
Vee taste. ..of precision instruments, 


components, and systems. 





BOEING B 29 stork plane carrics a late im del B 1] \ 1 re 


or level flight. ‘Uh 
photo theodolit im cl 
board, and clectroni te of 
iltitude recorder and a photo r 
In addition, the National 
Committee for Acronauti 
1 highspeed 1 h fa 
base. A new S3-million NAC 


ticyt 


} 
; 


tion now 1! wha istri 


Test Phases 


Air Force flight testing at 
breaks down into three phase Other 
phases are conducted elsewhere, either 
by the contractor or USAI 
e Bricf Phase II testing is the first Air 
lorce test of a new aircraft. After 20-50 
lr. of flight testing by the manufacturer 
AFFTC runs a short test to check per 
guarantees and to determine t I n 
The Sophistic ited Approach 


kidwards 


formance I t t 
potential value of the aircraft to the 
Air For 


{ 
@ Phase IV testing begins with the first 


@ EDWARDS 


ad engi 

ting, a 

Ihis is no 

take real 

thre job.” 

CI ren tit 
the opportunity to 
ratt in 


even a 
pectacular 


Yeager recalls, for in 
irly flight in the X-1 when 
tows with the rocket 
] 


I port 
kicked in all four 
xplains rocl tfup uv 


ns Sy ( rf then 
| ito what was to have 
of the een mmelmann 
Prov t thing I knew I wa up icle 
O00 ft the nose fell 
id I shot up to .86 Mach. It 
newhat of a surprise 

© Production Models—Most flying at 

Id | however, is not in 
t in forthcoming 
The Air Force Flight 
|! ARDC in general, con 


resca;rt h 
production 


' 
oy «ft 





f a serics of production aircraft. It 
checks performance and stability 

letail and relay 

formance data to WADC fo 

the Flight Data branch in ch 
contractor hgure Informat 

ind deflection 

long te ronautical design ¢ 

WAD( Phase IV testing n 

up to 150 hr. flight time 

e Phase VI tests use thre 

the first production 
urcraft. ¢ nad 
urplan 


teristi 1 


control for 
t 


models of a new 
vhich will use the 
lactical Air Com 
mand or Strat Air Command 
well as the A 

invited to send pilots and maintenance 
personnel te part in Phase VI 
tests, which sinmil operational cone 


weather 


Proving Ground 


tions on night vaximiut 
range, gunnery 
Phase VI testing 
hr. per aircraft 
The AFI'PC pi COOK 
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th the quality of aircraft 

hil Air Materiel Com 

hout quantity of thi 
der new USAF produc 
testing at Edwards be 

important 

r leads the center into a 

of actual resear ind 
ork as it devise orre 
raft deficienci 

devel 

flight te 
d that 


Flight Tests 
And Development 
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Walter 
of four 


velop nt, headed by Lt. Col 
1,. (Mickey) Moore. It consist 
laboratories 
¢ Flight test operations. 
e Hlight test engineering. 
© Ingineering. 
© Maintenance. 
P Flight Test Operations—Pilots from 
the fighter, bomber and cargo section 
of flight test operations do the actual 
flight testing of research, prototype and 
production aircraft, as well as engine 
ind components 

I'wenty-one test pilots, all graduates 
of the Experimental Flight ‘Test Pilot 
School, are assigned to this group un 
der Lt. Col. Frank K, Everest. In addi 
tion to their duties at Edwards, these 
pilots work closely with contractors, at 
tending mockup and technical compli 
ince sessions and flying prototypes even 
before delivery to the Air Force. Their 
ervices also are available to other com 
mands 

One Edwards test pilot departed re 
cently for France to evaluate’ two 
rench jet trainers at the request of 
Air Training Command. 
> Flying Degrees—When you needed a 
test pilot in flying’s early days, you 
looked around for a chap with a devil 
may-care attitude, a terrific amount of 
flving ability and no family. Although 
a few specimens of the “booze, blondes 
and biplanes” still roam the 
desert wastes of the Mojave, the job is 
different now 


spe CICS 
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EDWARDS AIR FORCE BASE 


Present tii ght 
ns base 


perari 


trumented 
fesfr sway 





— 





hold 


CASCS 


Many of AFF IT 


necrin degre 


pilot cng! 


ind in some serve 
is both project cngineer and 
pilot for a test program. In addition 
to testing of new production aircraft 
ind components, the pilots fly research 
urcraft such as the X-1, X-4 or X-5 in 
1 search for original aerodvnamic data 
They also fh pr ill peed 
hon mission 
P Saved by the Chaser—One of their 
unportant jobs is the flving of 
uircraft during experimental flight 
testing. A number of pilot their 
lives to the presence of chase 
planes in time of trouble 

“They're a must for sure,” says Bill 
Bridgeman. When Bridgeman was tak 
ing the Douglas D-558-II to record 
heights, Maj. Yeager and 


were issigned iS chase 


project 


urcraft on 


ihibi 


most 
chase 
ow? 


these 


peeds and 
Col 
pilots 

“There’s no doubt that Chuck and 
Pete saved me from busting up my tail 
1 couple of times,” Bridgeman recalls. 
“I inadvertently spun the Skyrocket 
once. I got to thinking I knew what I 
was doing in lowspeed stability and got 
spin. Chuck kepe calling my 
ititude until IT worked out of it.” 

When Bridgeman edges the high 
speed X-3 down toward the lakebed for 
landing, Yeager, flving his wing in an 
I'86, helps him overcome a difficult 
problem of visibility by calling off the 
altitude—“‘eight feet to go, seven feet, 
six feet as they descend 


vere { 


into a 


He’s a nice quicting influence,” the 
Douglas test pilot Ky 
have him along. I miss him 
when he’s not there.” 

Icllow pilots av Yeager saved thi 
life of an NACA pilot flying the X-4 
when he noticed from his chase plan 
that the pilot was suffering from anoxia 
He coaxed him down to altitudes 
oxygen was more plentiful. 
© Seeing Eyes—Everest himself tells of 
three blind landings in the X-1, with a 
chase pilot talking him down to the 
lake each time. The emergenci 
caused by heavy frosting of the cockpit 
canopy at extremely high altitudes. In 
pite of the desert heat, the occurrence 
is not uncommon in testing of research 
iircraft which make rapid descent 
from altitude to deadstick landings on 
the lakebed 

During first flights of the YB-52, it 
pilot wha discovered oil 
before the 
When 


loos« 


comments 


nice to 


whe i 


wce'e 


Was i ch is¢ 
leaks and engine backfires 
became noticeable to the pilot 
: 10,000-1b. dummy bomb tore 
from a B-45 in flight, ripping off bomb 
bay doors, damaging the bomb bay and 
mashing the stabilizer, it was the chas« 
pilot who reported to the pilot on dam 
ige invisible to members in the 
B-45 

“The chase pilot just about puts his 
head up my tailpipe to check for fire or 
other dangers for me,” is the apprecia 
tive comment of one civilian test pilot 
> Flight Test Engineering—For every 


crew 
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ready solution to many difficult miniaturiz 
projects involving space, weight and fri 


RADIAL SERIES . 
BEARING NUMBER 0.0. BORE WIDTH SEAMING: NUMBER .. OD, BORE wipe 
100 1000 0250 0312 WAP 0590 020°t 0472" 


mas? 1250 0401 0469 - "4 3P 118) 030 0709 

{ | ’ 15625” .0469 0625 i 4p 1575 040 0945 
f all 1875 0550 078) : Wse 1968 050 iie1” 

(1 ‘ — 

=e 2500 0781 0928 , W7AP 2953 075 1772 


hae . 
3125” 09375" .1094” Viop 3937 100 2362 


SUPER-LIGHT RADIAi SERIES GROOVED RADIAL SERIES (Ful! Race oF Retainer Type) 
418 2500” 1250 0938 36 36Cc 2188 0550 0781" 
Wsie 3125 1250 1094 46 4GC .2812 0781 0938" 
5532 3125 15625” 1094 : 5G 5G6C 44386 09375" 1094” 
5632 3125 1875 1094 : 518G 518GC 3438 1250 1094 
5732 3125” 21875” 094 oo | 5532G 5532GC 3438 15625 1094 


Crit 614 .3750" 2500 1250 Sule 5632G 5632 GC 3438 1875 1094" 


FLANGED RADIAL SERIES (Full Roce or Retainer Type) RADIAL RETAINER SERIES 

2'‘AF 2”%FC .15625 0469” 24~C 15625 0469 0625" 

af 3FC .1875 0550 3c 1875 0550 0781 
4F 4FC 2500” 0781 oo » Ss if 4c 6.2500” 0781" 0938" 

5F SFC 3125 09375 iL .) ; 5c 3125 09375 1094 

418F 418FC 2500 1250 ad r) ; 41ec 2500 1250 0938 

Si8F SIBFC .3125” 1250 @: re: i 518 3125 1250 1094 

tw 5532F  5532FC .3125 15625” deo, 5532 3125 15625” .1094" 
$632F  S$632FC 3125” .1875 5632C 3125 1875 1094" 


ANGULAR CONTACT SERIES THRUST SERIES 
0400 


2A 1250” 0421 0469 ' 1250" 

ao, a 3A B75” 062 0700 g -? 2500"$ 0938 

hs o 4 W4A = 2500 0851 0938 . $125") .1250 

ge | W6A .3750 124} 1406 '@ | 3750" .1875 
! 


6A7B 3750 1501 1406 bwe 4375 1250 


SPRING SEPARATOR SERIES SEPARABLE SERIES 
55 3125 09375 1094 Gc | 3M 1875 0550 0781” 
518s 3125 1250 1094 | 4M 2500 078) 0938" 
55325 3125" 15625 1094 , cM 3125 09375 1094” 
5632S 3125 1875 1094 ’ ;|* 518M 3125 1250 1094" 


0625” 
0938" 
1250” 
1500” 
1875” 


or on ae oe 


Prefixes indicate material: Standard is chrome bearing steel (SAE 52100): use no prefix. All bearings also avoilable in 440 stainless, 
except #100 and #11/2P. Use prefix “’SS” in ordering stainless. Windicotes also available in 25 beryllium. Order with prefix “NM”. 
Suffixes indicate type of bearing: F—flange, G—groove, M—seporable, C—radial retainer, S—spring separator, T—thrust, P—pivot, A 

angular contact, FC—flanged with retainer, GC—grooved with retainer. Complete load ratings are given in catalog, )Shaft (S) min; 
1 O.D. clearance of opposite roce .002"; {Bore clearance of opposite race 002 


ere available in ten design series and in more than internationally standardized, MPB has also originated 
140 different types and sizes which normolly can be many precision manufacturing techniques. All MPB boll 
supplied from stock for prompt installation. bearings are ground, lapped, honed and/or burnished 
Instrument monufacturers and users of small! precision in accordance with highest quality practice for optimum 
mechanisms can now utilize all the well known extra od operating characteristics. Inspection limit tolerances ore 
vantages of anti-friction bearings (accurate alignment, equal to ABEC 5 or better 
long wear, freedom from attention) universally occepted The most extensive engineering knowledge in miniature 
in larger quality equipment. bearing applications is available to you. More thon a 
For mors than 20 years MPB bol! bearings have con million MPB ball bearings have been installed in precision 
tributed to the successful operation of precision mechan mechanisms. Catalog 52 giving complete specifications, 


isms A pioneer in designs ond dimensions now being and additional data sheets mailed to you on request. 


. - P J . F + 
Miniature’ /recision Bearings 
Incorporated 6 Keene, New Hampshire eave 


; itt : , spore 
"Pioneer Precisionists to the World’s Foremost Instrument Manufacturers” weight 


friction 
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Southwest Airmotive 


reports: 


INCREASE 


IN BUSINESS FORMS TYPING 


WITH samuncton CZe7eée. TYPEWRITERS 


This startling figure came right out of an efficic ney report made by 
|. J. Nelson, Purchasing Agent at SAC. In his own words: “With the 
new Remington, we can turn out 75° more purchase orders. There 
are 50% more inserts and 40% more information put on eae h purchase 
order, We have clearer copies with less chance for error " This 
vividly illustrates how Remington Electrics are handling the flood of 
paperwork which swamped SAC when sales jumped from half a 
million dollars to six million dollars 

Increased typing production followed immediately after Remington 
Electrics were installed because typing is so much easier. Electricity 
does the work... controls the keyboard, shifts and carriage return. 
Typists turn out more and better work immediately 

More inserts can be used because the Remington Electric's powe! 
printing and exclusive Impression Control can provide 15 and more 
clear, legible carbon copies at one typing sufficient copies for all 
departments 

United Airlines, Pioneer Airlines and Glenn L. Martin are just 
a few of the many other organizations which have discovered the 
economies of electric typing Learn how vou can obtain the same 
benefits. Write for free demonstration or fact-filled 16-page book 
Dividends of Electric Typing” (RES612). Address requests to 
Remington Rand, Room 1024, 315 Fourth Avenue, New York 10. 


PROFIT-BUILDING IDEAS FOR BUSINESS 





Flight Vest Center Insignia 


hour of flight testing at Kdward thi 
flight test engineering lab put in 
roughly 30 hr. on the ground on the 
same project, determining — thi lit 
maneuvers which the pilot will follow 

Most of the acronautical enginect 
it AF FTC are assigned to this section 
under Lt. Col. Ridk Majority are 
civilians but here again are found Ai 
bore enginecr-pilot vho have com 
bined their technical knowledge with 
in acronautical rating 

When WADC sends out a program, 
it is the flight test engincers who tran 
late the program of required data into 
i series of flight test maneuver Vhey 
decide how the information must b 
obtained, what instrumentation i 
quired to obtain it. They make up th 
test cards which the pilot follow aloft 
logether with the pilot, they write th 
report, using IBM machines to reduce 
much of the data 

Flight test engineering lab is mad 
up of six groups 
e Flight research branch, which decides 
upon flight techniques for conventional 
aircraft and determines criteria for test 
ing new types of aircraft and compon 
ents, such as helicopters or turboprop 
engines. Long before a prototype ap 
pears at Edwards the flight research 
branch is drawing up a test program fo 
it 
e Instrumentation branch, which cd 
velops, install ind maintains the 
elaborate instrumentation required for 
flight testing. ‘Test instruments from 
I-dwards often are installed in the first 
production aircraft as it moves 
the contractor's assembly line, thu 
ing both time and money 
e Performance test branch, which pre 
pares Phase II and Phase IV flight plan 
tests related to performance and fi hit 
characteristi 
e Flight development test branch, 
which prepares Phase VI flight pl 
tests related to functional devel 


e Human factors branch, whi 
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FLi G HT. ee another 


From the day in June, 1914, when Lawrence Sperry won the 
French War Department’s 50,000 franc prize for the first 
“stable airplane,” Sperry has taken the lead in making flying 
more and more automatic . . . as fiying itself has required morc 
and more precision. From the first simple stabilizers have come 
development after development, such as the Sperry Automatic 
Pilot and Automatic Approach Control to guide planes to 
better landings under all weather conditions. 


TODAY, AS ALWAYS, SPERRY LEADS THE WAY 


In production today at Sperry are instruments that give man 
even greater mastery of the elements. And the military demand 
is so great that hundreds of subcontractors are now sharing with 


Sperry the task of meeting these requirements 


1946 United Air Lines in . 

stalled Sperry A-12 4. 

Gyropilot on four-engine fleet to 

insure precise automatic instrument 1953 USAF's Be 
approaches to airport runway. UAL Sperry G 
President, W. A. Patterson, consid crvo, al 
“a definite start 


KYrOScCOpIC | 
ered installation automatic flight 
in eliminating weather as an obstacle requirements for 


to airline Operations.” and automatic | 


Th sf 


GREAT NECK NEW YORK 


Ht GYROSCOPE COMPANY 


Sperry first... lo9i2 


Feeeteeceeee 
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in the 
world by 
naps whal 
itself Post 
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of tomorrow? 
il now 
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Chase Assault Transports are now 
performing, as routine; functions which 
previously were deemed impossibilities — 
the delivery—ready for action, of heavy 
arms and equipment directly to front 
line areas, by landing in small unpre- 
pared fields 


Recent demonstrations of this new 
technique have proven beyond doubt 


that its potentialities for revolutionizing 


present military concepts are unlimited 


Chase Assault Transports ruggedly 
built to absorb the withering punishment 


of front line missions, stand alone 








Col. Marion Akers, Chief of Staff 


personal equipment and studi CTO 
medical problems during Pha Il and 
Phase IV flight tests, a program umed 
iuating the place of the pilot in 

ich air weapons system 
e }ata reduction branch, which tran 
cribes and computes data for the en 


tire flight test engineering laboratory. 

| ® Engineering Lab—Testing not don 
| in the air is the concern of another of 
| the labs of the flight test directorate 


the engineering lab. Major group in the 
engineering Jab is the powerplant 
branch, which runs static tests of both 


i rocket and jet engine 


Charged with the development and 
testing of these engines, the power 
plant branch also supplies engineering 
issistance for experimental flight test 
ing. It recommends overhaul and in 
pection periods for the engin of 
USAF aircraft 

Described by Col. Moore as “almost 
i maintenance facility itself,” this ver 
itile system designs much of its own 
test equipment and is authorized to do 
major overhaul on all types of aircraft 


} CIPMNCS 


Other engineering Jab branches in 
clude the photo branch, which test 
new cameras, lenses and film, and the 
imament branch, which runs tests on 
bomb svstems, gunsights and armament 
of new aircraft 

Currently the armament branch is 


| helping evaluate the Hugh Aircraft 


I’-4, F-5 and E-6 fire control systems in 
i study known as Project 456. The engi 
neering lab also is responsible for the 
track branch, which controls the high 
speed and deceleration tracks, and th 
rocket branch, which operates the 
rocket engine test facility 

> Maintenance Lab—Last of the dire 
torate’s four labs is the maintenance 
lab, which faces the problem of main 
taining what is probably th most 
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Col. Walter Moore 
Director of Flight Test & Development 


varied i 

plants and avioni ipm 
Air Force bas on ditterent type 
of aircraft, ranging from one-of.a-kind 
csearch craft down through mall 


\rmy liaison plane 


F-84F Project 


Ihe F-S4F testing serve i 
cxample of an actual flight test pro 
gram, although more urgent than usual 
due to the necessity of testing both a 
new aircraft and a new engine under 
the tram of foreign ommitment 
which give the project a 1-A_ priority 
b-S4h 3 lated for MDAP in urop 
ind Far ast Air Forces in ‘Tokyo 
> Thunderstreak History—Security cov 
ers much of the exact data revealed b 
the program but testing of the 
Republic Thunderstreak fighter 
outlined in gencral term 

When flight test engineering learn 
the date of delivery of F-S4] produ 
tion models to the Air Force for Phas« 
VI testing, a comprehensive test pr 
gram already had been outlined, listin 
the specific number of hours intended 
for gunnery, formation flving, night 
fiving, inflight refueling and oth 
mussion Capt. Orville Scroggin 
project engin xl Maj. Ra 
project pil 
bheht test | 
faciliti vere alert ind 
project mto their workload 
ity of close 
when one realize that 
enginecrs in the flight t 
lab have 
project 
Ordinarils 
for the Phase 
major problem 
ent additional 

Col 


cheduling 


Ty i 
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SKILLED HANDS 


Yours for the Asking ... These are special hands . . . skilled 


hands hands trained to translate creative engineering and design 


into production reality 


These hands produce compact, high pre- 


cision gyros, synchros, and servo motors providing the sensory 


information, the computing brain and the muscle for the automatic 


controls of modern industry and aviation 


[hese helping hands are ready. willing and able to assist by the 


development and manufacture of the advanced precision compo- 


nents you require for today’s problems and tomorrow's progress 


Let us Help Inquiries for information on standard o1 special 


units, for a particular application are cordially invited. Technical 


KEARFOTT COMPONENTS 
INCLUDE 

Gyros, Servo Motors, Sy: 
chros, Servo and Magnetic 
Amplifiers, Tachometer 
Generators, Hermeti 
Rotary Seals, Aircraft Nav 
gational Systems, and other 
high accuracy mechanical! 
electrical and electror 
components 


Bulletins are available and will be 


sent upon request, 


earfott 


j 


SINCE 1917 / 


CREATIVE ENGINEERING 
PRODUCTION ACHIEVEMENT 


KEARFOTT COMPANY, INC., 1150 McBride Ave., Little Falls, N. J. 
West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif. 
4 General Precision Equipment Corporation Subsidiary 
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IF FLAMES COULD BE ‘FROZEN 














if_a flame pattern could be “frozen” at simple ambient conditions 


and then methodically reproduced to perform under 
all flight conditions—-life in the combustion engineering business would be 


a lot simpler. The faet-is,-of course, that theory gives out 


long before the perfect picture has been drawn, 
» achieve higher-than-ever combustion efficienc 


And sO ik 
to locate eclectrodes in just the right place for positive ignition 
to develop new tricks (like sweat cooling) for elimination of 
hot spots . to produce controlled turbulence ... to cut down resonance... 
in short, to get flame to conform to plan is a basic objective 


we reach through use of the large fund of flame facts we've built 
If you face any of these combustion problems, your Janitrol 


over the years 
representative can g lickly show how our facilities may fit into your program 











AIRCRAFT-AUTOMOTIVE 


DIVISION, 


SURFACE 


Speaking of freezing, an article on a mysterious case of ice 
formation on fuel nozzles in combustion heaters—and how 
our engineers tracked down the cause appears in th 
Janitrol Heating Digest, Vol. Ul, No. 3. Another Janitrol 
publication, “Heat in Harness,” gives a broad view of how 
several Surface Combustion Corp. Divisions work together 
in the advancement of combusti: 

Copies of either, or both, are available on request, on 


your letterhead 


anitroi 


36 years experience in combustion engineering 


National Sales, Engineering, Production Headquarters, 
400 Dublin Avenue, Columbus 16, Ohio 

District Engineering Offices: 
New York, 225 Broadway 
Washington, D. C., 4650 East-West Highway 
Kansas City, 2201 Grand Avenue 
Ft. Worth, 2509 West Berry Street 
Hollywood, California, 7046 Hollywood Boulevard 
Columbus, Ohio, 400 Dublin Avenue 

Executive Offices 


2375 Dorr Street, Toledo 1, Ohio 


COMBUSTION CORPORATION © TOLEDO 1, OHIO 
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Since 1951 Encoo has grown steadily im the design 
te velopment and production of mechanic al, electro 
mechanical and cleetroni equipment meludimng pre 


cline tion tools and COUP OTE nt parts for aircratt 
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e ELECTRONIC DEVICES 
e ARMAMENT 
e MACHINERY 
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Just a few of the items we have designed and are currently 


+++ 
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+++ 


producing: Erxco Automatic Punching and Riveting Machines; 


fi 


Shrinking and Stretching Machines tor Sheet metal work; 
Gun ‘Turrets, Combination Roeket Launchers and Bomb 


Racks; ali-electronie pilot training units that simulate in 


+++4+4 


+++ 4+ + 


strument flight conditions in various airplanes, including 
the Air Foree’s famed F-86D Sabre Jet 
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Kreo offers both Government and private industry the 
services of a highly versatile 500-man Engineering Depart 
ment... plus complete manufacturing facilities occupying 


200,000 square feet of floor space unde r one roof. 


MAINTENANCE 


+++ ft 


(poses pease 
25 CORES BASSE SSSEE BUSES Sees! 


\ special group of engineers and technicians is 
provided for servicing and maintenance of Erco 


equipment and installations in the field. 








NGINEERING AND RESEARCH CoRPORATION 
RIVERDALE, MARYLAND 





Lt. Col. Frank K. (Pete) Everest 
Director of Flight Test 


The flight test center requested an 
idditional six 

[he project engineer estimated thi 
number of hour needed on cach air 
craft but this figure was kept flexible 
as ““bugs’’ developed. Usual average 1 
ibout 150 hr. per aircraft 
P Speed-up—When trouble developed 
a hurried decision was made to place 
the I-54 project on a “7-day weck, 
round-the-clock” basi Outside per 
onnel were called in to assist with 
flight and maintenance duti 

Normally, during Phase VI testing, 
uch organizations a [Ac, SAG, 
ATRC and ADC are invited to 
pilots and maintenance personnel 
participate, thus building a nucleus of 
experienced pel onnel li cach COM! 
mand familiar with the new aircraft 
~ Stretching the Shoestring—‘‘In thi 
case, however,”’ says Col. Ridley, “we 
had to ask for definite numbers. We're 
operating on a shoestring, anyway, and 
when we go over the usual number of 
ircraft for a program, it’s impossibl 
to operate without outside help 

\ny outside pilots who were flying 
n the test program the weekend four 
l-S4h's made emergency landings on 
the lakebed will carry back to thei 
home commands a glowing ort of 
the value of Rogers Dry Lak to th 
flight test center 

Unable to stockpile engines becaus« 
Wright was just getting into produ 
tion with the J65, the flight test center 
led in Slick and Flying Tigers to 
upplement its own cargo aircraft in 


fiving spare engines from the East 


Although security cloaks exact d 


tails, the shattered parts of an exploded 
engine crated for shipment back t 
Wright told their own tale of troub 
Inspections were set at 15 hr., then 
mounted to 25 hr. as fixes began 


ao S41 Fixes—Mi mwhi te 
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AIRCRAFT ELECTRICAL 
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HIGH TEMPERATURE, MOISTURE 
AND FIRE mie 


MPERATY es suis rae 
i BONDING PROPERTIES OF sICONE, 
MT. STANCE OF TEFLON * 
on toed Jie trical 
rved ambien 


*¢ 


P “ina 
et NTS, OFL, FUEL, HYDRAULIC FLUID, 


INTEGRITY IN AN EMERGENCY 
HCIENT LENGTH OF TIME TO COMPsr:TE 
DCEDURES. 


data on High Temperature Cable 


Meier to the latest Military Specifications 


|) -W-5846 A CHROMEL-ALUMEL 
~MiL-W-5845 A IRON-CONSTANTAN 
hig Mit. W-5908 A COPPER-CONSTANTAN 
FAC D WITH THE SAME HIGH QUALITY MATERIALS AS CUR HIGH TEMPERATURE CABLE 
ri Bead ones end sa specify LEWIS thermocouple wire for dependable thermocouple, thermometer installations 
* Du Pont trade-mark, 


«ore LEWIS ENGINEERING CO. 
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@ EDWARDS 


cre uncovering problem 

raft itself. ‘These, listed 

Icy ill be revealed 
@ Cracks in the duct proved 
reimforcing This was relay 
public for a hx 
e Landing gear redesign 
Kits now are out for thi 
e Heating and cooling system 

Ie needed 
@ Landing gear handle requ 
igning because the detent 
large enough and pilots 
the hand past the down posit 
emergency down.’ 

[he system of Unsatisfactory Re port 
URs) was bypassed on ¢ 
of the time element. Daily, weekly and 
monthly progress reports were submit 


ted and followed later by URs. P1 


reports were supplemented by almost 


fi x¢ ix iu 


daily telephone conversation (hus, 
Phase VI testing moved ahead on a 
new USAF fighter 


Edwards’ Tenants 


Lhe high-pit hed whine of the | 
phires dominated the Edwards flight 
line during the I-54 test program. 
But the sounds of a wide assortment 
of other aircraft were reminders of the 
many “tenants” with whom the Au 
lorce shares its desert test base 
®» NACA’s Stable—One of these is the 
National Advisory Committee for Aero 
nautics, which houses its strange stable 
of white research craft at /X:dwards and 
is building a multi-million-dollar facility 
linked to Edwards’ master pl in. 

Building icrodynami knowledge 
with their highspeed research aircraft 
is tools is the task of NACA’s 220 
employes, under the direction of Wal- 
ter C. William Pre ts imclu th 
following 
e XF-92A, which is produ 
ground of delta-wing knowled; 
uch aircraft as the Convair F’-102 
e 1)-558-II, an improved aircraft since 
Bridgeman returned to report wild 
highspeed oscillation Lh Okyro ket 
is flying a full schedule to study thes 
oscillations further. Although no modi 
fication of the D-558-II was designed 
pecifically to make it go faster, those 
familiar with the aircraft say it no 
capable of breaking its own peed 
record of 1,238 mph 
e X-5, Bell’s adjustable-wing aircraft for 
testing variable sweep, is being used to 
tudy problems of extreme weep in 
the area where drag diminishes but 
tability and control problems increas 
NACA research i eeking th irea 
where combination of minimum drag 
with maximum control exist 
e B-47 research flights are studyins 
lasticity problem 
e X-1, currently off flight status, 
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Moving toward the space frontier- 
world records for rockets 


and piloted rocket planes 





—the Douglas Skyrocket and Wae-Corporal 


How soon will man cross the Space 


f " na fl hire mee, ont att in the fields of utled 
brontier? Already. Douglas-built planes shite the we rock ; ¢ Nose « ii ‘ d supersome ameralt 
rockets ind miuisstles—ineluding the i ivelled one rlere he was ‘ wmanee of Sksrocket and Wae- 
Woac Corporal and 1)-558-2 Skyrocket — ‘ hee prrenpocrsere t ini-ennacele woral wool of Dowelas leader hay) 
hiave probed at its fringes atellite , nye 1 rent ecord ly ofl thelt. Farther and faster 
Inarecord clink. the Douglas D-558-2 came duet ] rxeure ’ om ‘ livpe vavload is the basic rule of 
reached an altitude where its pilot was oheep the uted Stat ! ‘ 


, diane ; aes. 


Millian, 62.08 deed : 
ites : 


irmy’s Wae shown leaving V-2 


ay 
Depend on DOL GLAS => First in Aviation 
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Giving Panthers 
the right 
atmosphere 


COMPANY 


ADHESIVES* COATINGS: SEALERS 


for the Aviation Industry 


“SCOTCH” 





ines on Grum 
10.000 feet. But Panther pilot 


own atmosphere with them for 


in pressure-sealed cabin and 
As you might well imagine, it’s no ea 
air-tight seal on all the cracks and crevice 


Just finding a sealer that wo ild remain flexi 


at 60° below zero Was no easy job in itse 


However, 3M helped Grumman solve this prol 


lem 

a water- and oil-resistant sealer with all the needed 
qualities to give Panthers the right atmo phere! 

See what adhesives can do for you... 

Owing to its remarkable properties, there’s a good possibili 
NC-750 can “‘fill the gap’’ on 4 ‘sealing jobs. For more 
information, call in your 3M sales engineer. Or, 1f you wou 
like to have a FRE copy of our Aircraft Booklet, write t 


Dept. 118, 411 Pique tte Ave., Detroit 2, Michigan. 


MINNESOTA MINING AND MANUFACTURING COMPAN 


ADHESIVES AND COATINGS DIVISION . 411 Piquette Ave., Detroit 2, Michigan 


GENERA A F PA MINN. oe EXPORT. 122 £42 ST. NY N.Y. e ANA 


e SCOTCH TA e*SCOTCHLITE” 


. 3M 
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ing reworked to a low-pressure tucl 
svstem 

Research programs employing th 
1) 558-1 ind the taille X + have been 
completed. ‘Two new research aircraft 
the X-2 and X-3, have not yet been 
delivered to the research center. NACA 
personne] have been ass! ting in Doug 
las flight testing of the X-3, however 
and the aircraft will be turned over to 
NACA in December, according to 
Douglas sources 
> Cramped Quarters—The 18 contra 
tors at Edwards (total personnel: 1,309 
are jammed into crowded facilities that 
make their desert working conditions 
difficult. Several have taken over facili 
ties at North Base, the original Muro 
test site some 7 mi. from the main base 

In spite of Air Force and industry 
efforts to extend the life of World War 
Il temporary buildings and hangars at 
North Base, it is more reminiscent of 
a forward fighter strip in Korea than a 
stateside installation The 6,500-ft 
runway is set counter to prevailing 
winds and the only taxiway joins it at 
the center. 
> Contractors’ Operations—A look at 
North American, Northrop and Doug 
las Operations gives some idea of the 
place of the contractor at Edward 
e North American Aviation uses North 
Base as the center of its flight test 
operations but also runs tests from the 
main base and from its home plant at 
Los Angeles International Airport 
Northrop, on the other hand, does all 
its experimental flight testing at Ed 
wards 

According to J. F. O’Brien, engineer 
in charge, NAA’s 250 technician 
rently are engaged in such projects at 
Edwards as supersonic testing of the 
F-100 prototype, evaluation of the 
F-86D fire contro] system, external 
stores testing of the F-S6F fighter 
bomber configuration and contract test 
ing of the new F-S6H. Other NAA 
projects at Edwards are classified 
e Northrop’s 188 emploves, operating 
out of North Base under the direction 
of R. W. Rolfe, are at work on such 
projects as flight testing the modified 
F-89D and components of the F-89C 
© Douglas Aircraft joined the group of 
contractors at F.dwards six years ago a 
the result of a Navy _project—the 
D-558-I. When Douglas and the Nav 
asked permission to use the lake for a 
testing of the Skvstreak, the Air Force 
issigned the company to a then-empt 
hangar at North Base 

Since only tankage available for 
liquid oxvgen was on the main bas 
it became necessary for Douglas to 
move to a hangar there when testing 
of the rocket propelled D-558-IT began 


“Tt was a bare hangar, no water, no 
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Sorry! A. W. Haydon Company 
Can’t Help Your Timing Here. 


Only a “pro” and practice can strai hten 


you out! 


We are the “pro’ for precision timing 
Come to us with these timing problem 

You'll find that we have solved more 
complex A.C. and D.C. timing problem 
than just about anybody else 

have already solved yout 


nothing lo nd out Write 


4 


he i 
/\. WeIRIAYDON 
COMPANY 


222 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 


Design ond Menufacture of Electro -Mechenical Timing Devices 
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Moderero vn POWER 


f ee 






AIRCRAFT 








‘ FOR AIRPORTS 


These efficient, compact, rugged 
and economical Electric Self 
Propelled Engine Generators contribute 
to the efficiency of busy airport 
INeT has the reputation gained 


through experience for the reliability 
of its ground power cquipment 
engineered to meet or surpass the highest 
standards of the aircraft industry 
Units embody the famous Dupy 


Sensitive Governor which saves up to 30% o 
fuel required by fixed-specd equipment. All 
1 1 } 
electrical components are the best obtainablk 


GENERATOR RATINGS: 22.5 to 60 Kw; 750 to 2000 


AMPS; 28.5 vii Trailer ty pes are also available 


Write for literature 


INET AIRCRAFT GROUND POWER EFFICIENCY MEANS AIRPORT ECONOMY 





INC. 


8655 SOUTH MAIN STREET, LOS ANGELES 3, CALIFORNIA 
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tonrict no othe no al 
Al Carder, chet of the Douglas 
The Navy put up the money to build 
office Douglas borrowed tour 

trom the Air Force and stripped a com 
pr ed air sy from the Mojave 
Navy base for installation in the hangar 


Mays 


unit 


bitthehn 


tem 


edwards supphed utiliti Operations 
then began on project vlach have 
been largely Navy 

Only Douglas USAT project now 


underway is the N-3 testing. But the 
Air Force receive i weekly report on 
Navy work in progr it badwards 


Carder sums up the position of all 
this ARDM 
“We ite t 


pecuhar situation be 
is the 


base when 
but it’s a 
landlord 


contractor on 
nants 
ise the 


hie iys 


customer 


Master Plan 
Phe iKdwards 


well under way. It 


master plan ilready i 


im: to convert the 


present wartime hodgepodge of tran 
ing and test facilities into a modern 
flight test center for the nation’s military 

As carly as 1924 such firms as North 
rop and Lockheed were using the area 
then Muroc Dry Lake) for testing. Su 


Hubert Wilkins flight tested his Lock 
heed Vega at Muroc in 1924 prior to 
hi polar flight. Jack Northrop tested 
his first flving wing in the area befor 
1930. Pre dry 


lake began in 


military use of the 
1943 North 
vas Constructed as a secret test site for 
the first U.S yet fighter Bell P.S9A 
\fter World War Il, the test center 
( «panded to its pre ion, a wat 
tune tramimg base 

While the master plan was drawn up 
in 1947, it wa until L951 that the 
iwnated a full-fledged flight 
Prior to that tin AMC: 
cled to Muroc on spe 


projects and then x 


ent 


vhen Sse 


ent low 


not 
base was de 
test conter 
detachments tra 
iic flight test 
turned to Dayton 
& Modernization 


Needed Need = for 


modermmization of the base obviou 
Hangar we jamim d with ift, tore 
ing mecham fo don i f their ma 
or maintenan } scl i hot de 
crt iti } ly ) hed ten ratures a 
high as 1] when tools become too hot 
to pick up and aircraft f blister 

I i 

« hand if to hed 

Ancient wooden buildings have been 

ited mar tim t rd ff the 
limmate 

f 

i nN I 

f te ¢ 
j , 
‘ ‘ ‘ ‘ 

Ts , ? , , 

i 

te 4 ‘ ‘ ‘ 
ro lH] ; oi f r 


AVIATION WEEK, August 17, 1953 








Haglwatp &H 


... fat meet the ‘ex asting demodds of the 
aircraft industry 


LUMONT AVIATION 
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HANDS 
a roll of -APE= 


TO SAVE YOU MONEY! 








Self -Stik 
Waterproof Cloth 
lapes—14 colors! The most expensive tools in your plant are 

New Mystik Thinflex hands. Daily they perform thousands of 
Masking Tape operations, But how many of those operations 
New Mystik Flexstron can be performed with Mystik Brand Tapes? 
Filament Tape A roll of “self-stik”” Mystik Brand ‘Tape is 
Uncoated 
Cloth Tapes 


Mystik . ; : ‘ 
Sectactindhads holding jobs in every phase of operation-— 


really a roll of hands . . . countless fingers 
that grasp, grip, hold . . . performing countless 


Mystik Spro-Mask storage, fabricating, assembling, shipping. 

Mystik Sand-Blast Mystik is the world’s largest maker of 
Mystik “self-stik” cloth, waterproof tapes . . . 

Dri-Pipe Insulation 
Mystik 

Freezer Tapes 

Mystik 

Book Repair Tapes Write for information and samples. 


available in fourteen colors . . . makes a full 
line of cloth and masking tapes and adhesive 
products to help you cut operational costs. 





© 1068, Mystia Adhesive Products Trademarks Mystik and Thinflex Kewist 


MYSTIK ADHESIVE PRODUCTS, 2643 NORTH KILDARE AVENUE, CHICAGO 39. 
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B EDWARDS 


tize the cost of 1 compictel 
over a few ycal 

Some $40 million has been appro 
priated for new construction under the 
ix-phase master plan. Less than $3 mil 
lion of this remains unspent, according 
to Lt. Col. Malcolm P. Elvin, chief of 
the base development division. 
> New Runway—Construction has start 
ed on a new 15,000-ft. runway which 
will be 200 ft. wide and capable of sup 
porting 500,000-Ib. loads. Chis will be 
extended by a 22-mi. freeway, bulldozed 
through the desert to Rosamond Dry 
Lake, thus giving a clear area for straight 
ihead emergency landings of 22 mi 

For additional safety, there will be 
1 one-mile clearance on each side of the 
broad) runwat Col. Elvin question 
whether even this is sufficient for ex 
perimental flight testing 

At a takeoff speed of 180 mph., Elvin 

points out, a pilot who swerves off the 
runway has only 20 sec. to get his ai 
craft under control before he hits the 
building: 
FP Other Construction—Work also is 
underway on new roads, barracks, an 
instrumentation and calibration shop, 
the technical engineering and adminis 
tration building, engine repair building 
ind a new hospital. Defense Depart 
ment has released funds for a radar and 
tclemetering building 

\ remote storage area for unconven 
tional fuels will handle the fuels and 
oxidizers necessary for rocket engines, 
such as nitric acid, hydrogen peroxide, 
liquid oxygen, alcohol and aniline, Un 
derground pipelines will deliver these 
to the flight line and the 20-mi.-distant 
ocket engine test facility 

Other facilities planned for the new 
flight test center include a hangar and 
shop combination equipped to do ma 
jor maintenance and modification, three 
large hangars (with room for a fourth) 
ind a data reduction building. NACA 
plans two hangars im addition to hop 
and office space 

larget date for ompletion of thi 
national flight test center? ‘Two year 
wo, according to Col. Elvin 
Ihe master plan, designed to permit 
rapid expansion of base facilities in the 
future, is planned for a_ personnel 
strength of over 25,000 on a 300,000 
iCTC bas« 

Some 6,000 personnel now are as 
igned to Edward and _ total popula 
tion, including dependents, approxi 
mates 10,006. There are 1,150 family 
type houses on the base in addition to 
the 500 other buildings, which include 
two large hangars and a number of 
smaller ones. Lake landing area is sup 
plemented by a concrete runway and 
ramp 
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Always 


S Wiv EL 
and ROLL 


PEST PILOTS study stability and control problems in Edwards classroom 


Edwards’ Exacting School 


Where USAF Trains Test Pilots 


It takes only a glance at the recordin It 
instruments packed into the long need! dimit 
nose of the X-3 or a look at the many 
technicians swarming over the glistening f 
white craft as it quats m the hot sun i rugged IxX-mon program of fl 
on the Edwards AFB ramp to know that nd ground i001, divided into | 
the job of a test pilot is not as simp!) formance and bi phase Cx 


is if once wa through the | 





100 no part-time 
lest flying today’s complex aircraft Bridgeman, who has finished one phas 
demands pilots not only of unusual being held over a class becaus 
flying ability but with a strong engi finn must devote to the X-3 projec 
neering background PAF in Majority—As a civilian 
hat is the task of the Air Force’ Douglas test pilot is an ex eption in th 
Experimental Flight ‘Test Pilot School hool. While one contractor pilot a 
here: to turn out test pilots who are a at | one RCAI 
match for the aircraft they fly, who ar 1 each the majori 
adept at engineering evaluation as well mposed 
as flight test techniques 
It Is one of five such s( hools in the tT require! 
world Ihe others are the U.S. Nav hool, which wa 
school at Patuxent, Md., and test pilot rom Wright-Patt 
schools in England, France and Russia e stiff \t lea 
The school here has the sole r pons! hier 1 World 
bility of supplying the U.S. Air For mi vr Al 
with qualified test pilot have a 1,50 ( of « 
> Student Bridgeman—There is one  flving time, be betweer vi DARNELL CORP. LTD 
familiar name on a locker in the pilot nd | Parwitesy, tipeAnocice Cayaty) CAL09, 
room of the school yr gen Bill 
Bridgeman, top Douglas test who 
flew the D-558-II Skyrocket hic as ind 
faster than man has ever flown before, 
who currently is testing the upersoni 
X-3, is a student in the school 
Bridgeman, with no formal edu 
tion in flight testing, is brushing u 
I nginecring background. He ¢ 


Se Le ed 


gram ¥ ilu ib] 
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METAL 
ACTUATING 


BUTTON METAL 
SWITCH 
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other ARD( 

Graduate warded = th I 
pecialty rating of Experimental Flight 
Dest Officer (AFSC 874] ir qualified 
to perform both Phase II and Phase IV 
flight testing for the Air For 

Some idea of thi 
the course in b 
that four of the five ofh 
p! ntl i igned to tl 
orized strength cn | 
degree (his includes the comm 
nt, Lt. Col. John R. Amann \ 
ulating machine on the desk of « 
udent ofter nother measure ot 
difficulty of the 
> Six Months Iwo Years—Sin 
textbooks on h to be a test pilot 

instru 
written th 


r student 
Maj. Polve 
undamental 
taught in th 
of the hool 
Her 


project report 
> Practical Work—I] 
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If the unit should be struck by aircraft the ball-shaped design 
covses minimum damage. The break-off adapter shears off on 
impact ond the round unit just rolls away. Rugged construction 
of the unit and the thermal elements insures long life. 


Lorge door swings down, for easy accessibility. Door and lens 
mountings are completely dust ond water tight. Since most of 
the operating hours are at well below moximum lamp rating, 


lamps give long life, require replacing only at long intervals. 


Here’s L-M’s New High Intensity 
Controllable Beam Runway Light 


New THERMAL BEAM high intensity runway light hes 200,000 beam candle- 


power. Provides single current control for both brightness and beam 
direction. Elimination of extra circuits and auxiliaries simplifies operation 
and reduces installation and maintenance costs. 


By R. E. MADIGAN 
Monager 
Airport Lighting Soles 
Line Material Company 


Many years of development and testing 
by L-M’s lighting engineering staff have 
resulted in a new and greatly improved 
high intensity runway light meeting CAA 
specification L-818. 

The new unit, known as the L-M 
THERMAL BEAM, is ingeniously sim- 
ple. Its design is based on the principle 
that weather requiring maximum bright- 
ness also requires maximum “‘coning-in” 
of the beams. 


Single Control for 
Beam and Brightness 
In the THERMAL BEAM, both are 
controlled by a single current variation. 
This provides simplified automatic con- 
trol of beam direction by the tower. 


Current variations operate directly 


upon the Jamp filament. They also act 
upon a coiled bi-metal strip which i 
geared to move the lamp back and forth 
When the current ts raised, brightne 
and the bi-metal 


increa c trip move 


the lamp parallel with the lens and re- 
flector, so that the beam moves inward. 
Thus pairs of beams from units at oppo- 
site sides of the runway meet at a point 
much closer than in clear weather, when 
lamp intensity is reduced and beams are 


“coned” out to meet at a farther point. 


Temperature-Compensated 
A second bi-metal spiral compensates 
o that the 


$s constant at any 


for outside temperature 
beam direction remair 
} Ol warm or 


given brightness, regardle 


cold weather. 


Optical Assembly 
The optical elements are specially de- 
signed to produce a balanced photo- 
metric distribution, meeting all practical 


(y LINE MATERIAL 


“THERMAL BEAM” is a Line 
Material Compony trademark 


Airport Lighting 


operating requirements for landing of 
aircraft under varying weatherconditions. 


Reduces Installation Costs 
THERMAL BEAM gives lower mate- 
rial and installation costs through the 
elimination of beam control circuits and 
auxiliary control equipment. By making 
use of the current variations employed 
in regulating lamp brightness, all auxil- 
lary field wiring is eliminated, giving im- 


proved reliability. 


Write for Bulletin 

in gives more information, details 
ition methods, specifications of the 
If you wish, we'll have an L-M Field 
Engineer call on you. Write to Mr. Madigan 
at Line Material Company 
Airport Lighting Division, 
Milwaukee 1, Wisconsin (a 
McGraw Electric Company 

Division) 


Wag’ 


LINE MATERIAL CO. AW.-83 
MILWAUKEE 1, WISCONSIN 


(_) Please send me, withou: obligation, 
THERMAL BEAM Bulletin. 
[-) Please have a Field Engineer call. 


Name 





Company or Airport— 


Address 
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Thermo Electric 


THERMOCOUPLES 


give you the dependable accuracy for meas- 
ig engine temperatures, Thermo Electric spe- 
s exclusively in the design and production 
ocouples and allied products. The en- 
ction—from the basic thermo elements 

hed products—is controlled by our 

oratory to maintain the highest 

This is why you can always 

of Thermo Electric prod- 


~ Consult us on any aircraft temperature measur- 
~ ing problem, or write for complete Catalog C. 





TEST PILOT reports on F-86D flight. 


ers, sideslip indicators and force instru 
ments. Ballast water tanks in the B 
25s permit shifting of aircraft CG from 
as much as 18% forward to 33% rear 
Movie cameras monitor duplicate in 
strument panels to supplement data 
recorded by the pilot. Projects are 
similar to those the student will en 
counter when he graduates into regular 
test flying 

Klying begins at dawn to take ad 
vantage of morning hours when the 
desert air is calm; the afternoon is de 
voted to four hours of ground school 
A two-hour examination each week 
helps the instructors keep track of 
students’ progress. 
P Quality, Not Quantity—Like most 
Air Force schools, there is a procedure 
for “washing out’”’ those who are de 
ficient in academic or flying ability. 

“Although 15 students every three 
months just barely take care of normal 
test pilot attrition due to transfers and 
other reasons, we are interested in 
quality, not quantity,” Maj. Polve as 
serts 

An Air Force document defines the 
purpose of the test pilot school this 
way 

“Only a sound understanding of 
basic principles and an insight into the 
advanced problems of aircraft design 
and operation will permit the test pilot 
of today to gather and interpret precis« 
data, and to analyze the new experi 
ences he will undergo and express 
these experiences with clarity to test 
engineering personnel. ‘The skilled 
test pilot, only, can correctly evaluate 
lircraft for use in highspeed warfare.” 

“If you are looking for a more dra 
matic way to express what we do here,” 
adds Maj. Polve, “you might put it 
like this: The world depends on the 
U.S. Air Force and the Air Force 
depends on its planes. The quality of 
those planes depends on the test pilot: 
who evaluate them. We supply the 
pilots.” 
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Revolution in Accuracy 


Rescue work .. . submarine hunt . . . aerial photography tions shown below. Besides such heavy duty applica 
... the Hiller helicopter is a versatile performer. It can tions, New Departure makes a wide range of minute 
hover in one place, move up and down, forward and bearings for sensitive aircraft instruments. Every New 
backward. That’s why the Hiller demands bearings Departure bearing—from midget to giant—is backed 
that carry all loads, that stay rigidly accurate, even by the industry’s most complete research and engi- 
under sudden shifts in blade speeds. New Departure neering facilities—all of which stand ready to serve 
meets that demand with bearings for Hiller applica the manufacturers’ design and engineering staff 


aa: 


BALL BEARINGS 


. ee 
Main transmission of the Hiller a Tail roter gear box, another of the 


helicopter uses New Departure NEW DEPARTURE © DIVISION OF GENERAL MOTORS « BRISTOL. CONNECTICUT Hiller's vital moving parts, is equipped 
bearings in the clutch assembly. Also Makers of the Farmous New Departure Coaster Brake with New Departure bali bearings 
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ETF CONTROL is handled by two operators from this console. 


HEADER TRENCH houses a myriad of pipes and valves for GDF. 


REFRIGERATORS cool the 


GIANT CRANE hangs over motor house for propulsion tunnel. 


air heated by compressors of ETF. 


AEDC Will Speed Air Development 


These giant facilities that no contractor could afford to build 


himself will ease the ‘growing pains’ of new designs. 


By David A. Anderton 


Tullahoma, ‘Tenn.—lhe combat air 
planes and engines of 1960, now taking 
shape in nebulous outline on drawing 
will be cased through youthful 
growing pais at the Arnold I:ngineer 
ing Development Center 

In three test installations now a-build 
ing, future airframes and powerplants 
will undergo their first full-scale simula 
tion of flight at extreme altitudes and 
speeds 

rom precise measurements of pres 
sure and temperature, from the recorded 
readings of gages and manometers, de 
signers will learn what they want and 
need to know without resorting to 
lengthy, expensive—and possibly unsatis 


boards, 
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factory—flight tests of the cquipment 
> Tremendous Capabilities—! he three 
major units of Al; DC—engine test, gas 
dynamics and propulsion windtunnel 
will encompass a staggering 

peed and altitude which 


theme of contractor 


range of 
capabiliti in 
ire built around the 
SCTV ICC 
“The philosophy of AEDC is that it 
should be a development center for in 
dustry. It’s something that no company 
could afford to build by itself,” said 
Col. FF. H. Richardson, AEDC Chief 
of Stati 
Lhe contractor 
test can either operate the test unit o1 
He'll have maximum 
pleases. His pro 
We'll 


who comes here to 
monitor the tests 
freedom to do as he 


prietary rights will be protected 


hedule the tests and provide support 
And under present plans, all this 
Colonel Ri 


won t 


st him anvthing hard 
a idd d 

We'r 
first deve 
Ri hard on 


through a 


ike our 
proj t,”’ said 
blowing 

tunnel 
hould be 
engine test cells 
in program tests in 


just beginning to undert 
lopment test 
“And 
small 


for calibration purpose Wi 


we Ie some 


Upcrson 
running some of the 
this summer, 
the fall.” 

> Testing Trio—Of the giganti 
test facilities at AE DC, the Engine Test 
bacility (TT) is nearest completion 
Col. Richardson estimated that its de 
ign was 98% completed, and that con 


ind beg 


three 


truction was 95% along 


Construction of the Gas Dynami 
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ited im the test-cell control 
rooms distance away, ask for the 
flow conditions they tests. 
Central control then into action, 
cts all the valves and starts the motors. 

With stabilized flow established, cen 
tral control telephon the test-cell 
row ind tell thead with 
the test 

In the the test 
crew mans the instrumentation and con- 
trol equipment necessary to make the 
specific run. They 
gine, which is inside the enclosed steel 
tube of the test cell, so observation is 


crew, lo 
One 
need in the 


£FOCS 


them to go 


cngine control room 


cannot see the en 


by direct ‘IV connection with the cell 
~The ‘TV system—not new, although 
relatively unproven in test—has been re 
ceived at Al. D( under test 

he contro] relatively 
soundproofing and vibra- 


ind 1 
rooms are 
quiet, due to 
tion isolation through floating construc- 
Lined with panels of instruments 


itmo ph re 


tion 
ind huge manometers, the 
is one of neatness and efhiciencs 

> Test Cells—Engine test cell in be 
lengthened to take a varicty of 
installations such as aft 
special exhaust cooling device 
itself i 


extra 
rburners or 
Ihe en 


cine mounted on a cart, com 
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Russ Harris, Jr., 
engineering De 
born Pittsburgh, 
U.S 


ke iTti¢ d to 


Samucl 
Arnold 
ve lopme nt Center 
Pa., 1902 graduated 
Military Academy 1926 
fly at Brooks and Kelly Fields 
a pilot 1927 served with 3rd Attack 


lexas flying instructor 


Brig. Gen. 


commander 
from 
rated 


Group im 
test pilot and enginecring ofhcer, 
Wright Field, for nine year direc 
AAP headquat 
ters . director of air trathe and 
safety development AAF Hq 
ommanded 499th Bomb group on Sai 
pan commanded Panama Air Depot 
taught at National War Colleg 
acting chief of programs for 
ARDC, Washington director of 
plans and programs ARDC hief 
of staff, ARDC Hq., Baltimore, 


ommand of 


tor of technical service 


where 


he served until taking 


Ab TX 
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with instrumentation connections 
disconnects on the cart, and 

one on the entire test cell, 

mize the downtime between tests 
Ihe carts, handled on rails through 
out the plant, are made up in adjoining 
ireas for assembly and shop work. Re 
partitions for these areas will 


‘ 


tor prot tion of! 


Tinh 


movabl 
be availabk ontrat 
tors’ proprietary right 

lest | 
in digital form through a computer that 
will give the test crew final data within 
30 seconds after th nts have 


been mad 


vill be proce ed 


measurement 


mcasurem 


Gas Dynamics Facility 
Lhe big 


equipment will be 
high Re vnold 
Mach number 
simulation—if not duplication—of full 
flight 

Based on a design found in Germany 
it the end of the war, the GDF is in 
tended to be most useful in the ga 


feature of the GDF test 
the combination of 


high 


] 


CIOSCI 


members with 


which mean 


cale missile 


regime where slip flow and 
free-molecular flow occur want 
Mach numbers above On 
just as high as possible ud Lt. Col 
J. A. Dodge, the project officer 

P One Operating— | here is only a singh 
tunnel of the GDF operating now, whil 


dynami 


to go trom 


construction goes on all around it 
tunnel, known as Il, ij ’ 
superson setup with a 
between Mach 1.2 and 

the higher reach h 
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Ol | tunnel is an exact copy of shock tun ed by means of electric motors 
of the one at the Jet Propulsion Labora the fut hese mpi nd motors are to 
tory, California Institute of Technology, t tal Pr be | CX ingle building 
Dodge stated. Internal strain-gage bal 
ances will be uscd for measurement of odge sa t g. |i ra thing 

: , , 


now 
ze of the build 
it this center 

ind not on 


data 1hlak ) | ! ! i 
Most of the « up! or equipment ge ¢ t I ! npare this a 

ducting and ancillary equipment is still n the discl t ( nam assembly build 

to come, so the GDF is running on a > Wi 

makeshift basis. Right now, four port 

ble Dix S¢ | d iven COMPre¢ SOTS pu h the iI 

output through a tiny tube into a hug 

h igh-pre ure storage bottle 720 ft. long necdec 

with a 3-ft. inside diameter. This bottl Mach nun t 


manifolded bottles © Primary Plant—Act id. lin h conc 
h mic 


e Big lrench 


replaces the many 
usually used for high pressure air stor ure bott 
ig Phere mother advantage Ihe \ 

ize and length of the bottle can make 


1 


it a super-sized shock tube for stu 


CS a eae orn 
— 6 


sae eee t,o 


STORAGE BOTTLE for GDF is 720-ft. long steel tube replacing many manifolded bottles usually used, could 


erve for shock-tube studies 


“22 ee 


FC adaiaiaia 


vad ik ge 
—— = Ts iis esmae 


THE 
so Oo, 


my OD 


e477 
2 


ITRANSONIC CIRCUIT of the propulsion windtunnel nears completion as huge steel ring erected and covered with structural plat 
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1 specified difference in 
and 


lirst, there wa 
cit ition 
exhaust 


ndensation 


between air supply lines 
Ihen these lines 
which meant dig 

Maintenance 
ill things con 
olution was to 
md put every 


needed 
tr ip 
mig a pit for ca hi valve 
vas a problem, too, so 
dered, the ¢ 


novel out a big 


thing in there 


COnOTHM il 


hol 


Propulsion Windtunnel 


k an the da when supersoni 
measuring around 16 


AK DC asked 
vith a test se 


izes wer 
thie propo ils for 
tunnel 
16 teet 

Ihe power requirement for the tun 
nel could the turbine 
of the largest Wricl Cooling 
iter would through tubes at 

rate that would supply Washington, 
1). with it need 

1 hic clectru 
planned to power the tunnel were sim 
ply to be the world’s largest rotating 
machinery 

In all, a collection of superlatives 
Pin the Offing—Least complete of the 
three AFDC facilities, the Propulsion 
Windtunnel is still the most impres 
ive. In mid-July, the main structural 
tecl tube for the cooling section of 
the transonic circuit was standing com 
pleted. It is 55 ft. in diameter, which 
that you could move an average 
right through it 


tpt Psore 


On micasunnyg 


just be met bi 
Na 


cours 


normal daily 


motors which wer 


mean 


horn 


lhe tr 
for the 
control 


msonu ircuit 
tunnel: both wi 


DOWCT 


ind 


Mion 
tly 


re 
transom 
fi 


upp 
complet 


ted to make 


ibout 
circuit is expr 
ae 
rst runs late in 19 
( omponcit work on thie 
circuit is going ahead, but ther 
no funds available to constru 
itself ARDC is thu 


completion or ft 


circuit 
{0 put ih 
on thi 
Ih 
being studied in a scal 
i PeeWee his model 
ihead proven out thy ( 
for the full-size tunnel 
> Kinds of Tests--Uhis facilit 
indtunnel in the acrodynam 
but rather ndtunne! 
The idea i 
turbojet 
tested a 
The test 
i conhguration 
ind 30 ft. long 
Ihe entire test 
movable from the 
i minimum. ‘Test 
can be instrumented, and test se 
modified without disrupting the opera 
tion of the tunnel 
ach tunnel is to featur 
ible flexible nozzle, similar 
developed for use in Tunnel E-1 of the 
GDI Phi will also be 


equipped with a t 


portion 
of this big tunnel 
model 


proble Mh 


ense 
propulsion 
that full-scale powerplant 
ind ramyjcts, mostl vill be 
installed im their airft 
will be to handl 
of about diamet 


iran 
ible 


t-ft 


ection 


bi r¢ 


r¢ du 


ection will 
tunnel to 


downtime to 


idjust 


tunnel 


CAVCHZING tCInh 


irticles 


tions 


to the tvpe 


oO 





Gas Dynamics 


SIZE 


40 in. x 40 in 
40 in. x 40 in 
12. x 120 

x 12m 


x 55 in 


12 in 


55 in 


TUNNEL SIZE 


16 ft. x 16 ft 
If ft. x 16 ft 


Transonic 
Supersonic 


SIZE 
12 5 ft 


12 Sft 


CELL 


1° 16 ft 
oe ") ft 


2 
3° “> ft 


* Not AEDC designations; for identification only 





MACH NO. RANGE 


0 9to Lf i) 
1 4to 3.5 


12 5 ft rr 


AEDC Facilities 


Facility (GDF) 


MACH NO. RANGE STATUS 
12to50 
4 5 upward 
1.210 5.0 


5.0 upward 


Propulsion Windtunnel (PWT) 


STATUS 


complete; first rut late 1955 
Component construction; 10 funds { 


Engine Test Facility (ETF) 


FOR TESTING STATUS 


Turbojeta 


irbojeta, turboprops 


Ramjets 
Components 


Ramjet Addition (RJA) 


SIZE STATUS 


lia. x @0 ft 
dia. « ft 
dia 








| t gas ith fresh I 
> Notors, Drives—!! 
chines for the t 
built by Westingh 

I here are four el 


rated at 83,000 


>, O00 hip each 


m motor driv 


rs r mot 
ARDC: th 
hinery 1s nearimeg 
nghouse plant in J 
Size of the compl 
Ih haft is IS ft 
lades are six fect lon 
fect in chord. Weight i 
per blad 
Westinghouse 
model of a ¢ 
during the 
The 


ork on thi 


built 
Ompressor 
ad velopm 
hinery firm exp 
OMIpre 


Industry Participation 


Lhe ind the Unitary Wind 
tunnel nally justified a 
bemg nec irv for development LES¢ 
midustry So it wa 1 lori 


industry 


center 
Plan were orig 


1 chan 


i done bh 
md = beducati 
IAB), set up by di 
Vandenberg. then 
in September 1950 
not 


Board 


i i] 


regulation do 
tablishing th 


channels it 


ind d fit 
reaniZza 
la 


ond ¢ 
ing the 
tion, meeting times, pla OTM 
ire left complet ly to the rr mber hip 
Actually the Board thre 

taff levels 

eTo .the .Commanding . General, 
AEDC, on policy matters of design 
constru operation ré 
ind plan of the AED( 
eTo the Commanding 
ARDC, on relationsh p of 
other facilities, on ad 
trends relating to test evaluation 
facilities, and on made and 
problems in policy encountered during 


report to 


tion, quirement 

General, 
ARDC t 
ice rescal h 
ind 
progres 


the design, construction and operation 
of AE DC 

e ‘T’o the Chief of Staff, USAF, at least 
over-all policies of design 
the 


mnually on 
construction 
ARDC 
Fxecutive secretary of the Board is 
Robert W. Kamm, formerly with the 
Research and Development Board, and 
before that with Glenn IL. Martin Co 
ind the NACA 
> Board Membership—The Chief of 


ind operation of 
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a fingertip flip... 


IMPARTS POSITIVE CONTROL 
AT O MPH OR MACH PLUS! 


| STRATOPOWER 


HVYQURAULICL PUMPS 


oiesaeay enaiian From dropping and retracting landing gear, operating 
elevators and other controls on military aircraft, to steer- 
ing guided missiles or controlling autogyros, STRATO- 
POWER Pumps offer that “fingertip control” and com- 
plete dependability under all conditions which make 
them an obvious choice. 


STRATOPOWER Pumps are an outstanding expres- 
sion of advanced engineering and precision craftsman- 
ship. Here is power compacted into minimum dimensions 
and least weight . . . constant and variable delivery types 
with modifications to provide both oil-piloted or elec- 
trical control. Either direct engine-driven or electric 
motorized units in capacities from one-quarter gallon to 
ten gallons per minute at nominal speed of 1500 rpm, 
with continuous working pressures to 3000 psi (maxi- 
mum intermittent operation at 4500 rpm and normal con- 
tinuous operation at 3750 rpm). 


The New York Air Brake Company, to- 

gether with its associated and subsidiary 

companies, combine exceptional engineer- 

SERIES 67V ing and production facilities which are avail- 

VARIABLE DELIVERY abie for consultation, testing or development. 
Write for the answer to your problems. 


THE NEW YORK AIR BRAKE COMPANY 
230 PARKAVENUE * NEW YORK17°N.Y. 





= @ @ (=) S i 


Piston Type Buel Vane Type Geer Type Valves end Liquid Handling Centrifuyet end 
Pumps & Motors Pumps & Motors Cylinders & Vacuum Pumps Turbine Pumps 
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MILLIONS OF HOURS AHEAD 


in lightweight turbo-machinery! 


AIR TURBINE STARTERS 


CABIN SUPERCHARGERS 


Today, AiResearch has a backlog of 25 million 
hours of actual operating field experience in light- 
weight turbines. These units provide auxiliary 
power, starting power, pressurization, heating and 
refrigeration for U.S. aircraft. With rpm’s ranging 
from 10,000 to 100,000, average efficiency is 83°. 

Che many thousand AiResearch turbine machines 
now in operation are the result of a pioneering 


development and manufacturing program begun 
9 years ago. In its course more than 2 and 14 million 
hours were spent in engineering development, plus 
over 100,000 hours of laboratory tests. 

This experience where others are still exploring is 
typical of AiResearch leadership in the small but 
highly efficient power and control units required in 
the many fields of modern industry. 


AiResearch Manutacturing Company 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA * PHOENIX, ARIZONA 


AiRESEARCH — specialists in the design and manufacture of aircraft accessories in the following major categories: air turbine refrigeration - cabin superchargers 
gas turbines + pneumatic power units + electronic controls + heat transfer equipment « electric actuators « cabin pressure controls and air valves 
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Staff ippoints the cight memb 
Board. Six are chosen from 
representing the airfrani pe 
and accessories field; thei 
are made by the Aircraft 
Assn. Two members rept 
tional institutions and 

by the chairman of the S 
Normally nam 
ycar, member in serve for 
terms if necessar\ 

Current chairman 1 
Markham, MUTT: his fell 
are Dr. C. Fk. Brehm, pr 
University of ‘Tc 
numerary mcmber, Dr. Har 


visory Board 


Tine Ct 


dean of enginecring at Mi 
College 

Industt member hip i 
A. T. Colwell, Thompson 
Inc.; Paul J. Frizzell, Fairchild 
md Airplane Cory Wrelht 
Pratt & Whitney Aircraft Dis 
dall Perkins, McDonnell Aircraft) Ci 
Maj. Gen. I. M. Powers (USAF Ret 
Curtiss-Wright Corp Kdward  ( 
Wells, Boeing Airplane Co 

There are 
try members: Neil 
Electric Co., and L. A 
Aviation Corp 
P Internal Workings—1 hx 
freedom given to the Board i 
sized by its recommendation 
thing from broad policy to 


design considerations have beer 


warded by the Board. As of last Novi 
ber, the list totaled 21] 1 min 
tions 

Although most of th 
posals have been receives 


two supernumerary indu 
Hyland, Bendix 


omple t 
empha 


ver important one—the question 
charging fees for use of the faciliti 
finds them at loggerheads with ARD¢ 
The Board believe trongly that f 
should be charged; Gen. Partrid 
merly commanding ARDC, decides 
no fees should be ch iTg d durin 
operation, and that is the way th 
ter stands toda 

In some cases, the 
“ad hoc” working groups to attack th 
details of specific problem These 
groups are chairmanned by a membx 
of the Board. and ifter exploring 1 prol 
lem, they advise the Board on th 
thinking. Members of the Board 
ilso call in expert 

Because of the affiliation of the i 
dustry members, the Board ts th 
official AIA viewpoint on the faciliti 
but does not alwavs necessarily subscribe 
to that view 

Fstablishment of a Deputy f 
itions was one of the specifi 
mendation of TEAB 
headed by Donald R. Fastn 
the connecting link betw 


ind Sverdrup and Parcel Oper 


AVIATION WEEK, August 17, 1953 


aN KLIXON 
/ CIRCUIT BREAKERS 


ZA 
Sealed 





,.  _ 


Completely 


for Extra Safety — 





Burge General 





PDLM Manual Reset 
Ratings: 35 to 150 Amps. 
Weight: 5 oz. 


PDLA Automatic Reset 
Ratings: 35 to 150 Amps. 
Weight: 4 oz. 





PDA Automatic Reset PDM Manwal Reset 








Board has named 


Ratings: 15 to 40 Amps. 
Weight: 1.7 oz. ; 
- ———— SS — —_ 


Ratings: 15 to 40 Amps. 
Weight: 1.4 oz. 


EXPLOSION-PROOF 


positive protection from explosions on rupture under all flight 


~ Completely sealed, these circuit breakers provide 


conditions. 


CORROSION, HUMIDITY, DUST RESISTANT - 


exposure to salt spray and 30 day humidity test. Positive sealing 


Withstand over 100 hours 


completely weatherproofs and dustproofs breakers. 

SHOCK-PROOF — Withstand up to 100 G's. 

VIBRATION RESISTANT — Far exceed present military specification re- 
quirements. 


PRECISION CALIBRATION - 
as compared to AN limits of 115-138% 
and short time calibration. 


Calibrated to limits of 115-125% of rating 
Checked for ultimate trip 


Write for complete data on these and other performance-proved 


KLIxoN 


Klixon Circuit Breakers. 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 


2808 FOREST ST., ATTLEBORO, MASS. 
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| 
| vision (SPOD), which manage , operates 
} 
| 
| 
| 


the pilot’s unseen helping hand— 


ind maintains the facilit: 
> Two Types—Eastman said there are 
going to be two general tvpes of con 
tractor tests conducted at ARDC 
@ For government contracts, any request 
for a test ought to be preceded by a 
discussion at AEDC between contractor 
ind laboratory peopl This would be 
imply an exploratory talk and would 
not result in any promises of tests or 
schedules. The contractor will get these 
ifter he passe his test proposal through 
his project officer to Headquarter 
ARDC 

ARDC will assign broad priorities to 
types of tests, but AFDC will iron out 
inv last-minute request for changes in 
( he dul . 
e For “proprietary” tests—which Fast 
man defined as tests without specific de 
velopment in mind, but which could 
involve a contractor’s ideas for a family 

- of jet fighters, for example—the proce 

Th mplexity of present high speed military aircraft dure would be different 
has #atdistanced the pilot’s manual ability to control all Plans are to sell time for these test 
aspects of his flight. At speeds over 1000 feet per second, a though the method of costing has not 
pilot must concentrate on his trajectory. Such functions as vet heen determined. It will probabl 

, he worked out on the basis of charges 

fuel transfer, tank-pressure regulation, afterburner eye- ree ge ~ ice gations part Came eiggao a 
lid control, cabin pressurization and fuel-filter de-icing pret a ke ere id ne “A 
must be accomplished automatically. In these functions, After tects have heen run. the con 
AEROTEC Float Switches, Valves and Pressure Switches 
have contributed greatly to the solution of flight problems 
at trans-sonic speeds—truly a pilot’s unseen helping hand! 


AUTOMATIC CONTROLS 


tractor will get preliminary data from 
iitomatic data reduction machines 
Some early chats with prospective con 


= caachie ; A : tractors have shown that some of them 
AEROTEC Automatic Controls have passed extensive weit antes taal Eee 2 he a Ge 


qualification tests simulating actual flight conditions in have a chance to review the data befor 
accordance with Spec MIL-E-5272. They are installed on planning the rest of their test program 
such high speed aircraft as the Boeing B47B and B52, This can be worked out, savs Fastman 


Grumman F9F-6, Northrop F89D and Lockheed F94C. > Living, Fating—AFDC is without fa 
ilities where contractors can stay dun 
ing their tests. but there are motel 
Th irby 

The contractor personne ] will be abl 
to draw on military transportation from 
motel to AEDC on an as-available basis 
they will also be able to use the cafi 
ferias at AEDC 
> Air Connections—At present, AEDC 
is also without direct air connection 
the airstrip is continually being deferred 
for lack of funds. Air transportation 
tops at Nashville (82 miles away) and 
Chattanooga (97 miles awav): but the 
privately owned William Northern field 
just north of Tullahoma will take non 
scheduled aircraft up to 75,000 Th 

There is no control tower, radio or 
lights at William Northern, so the field 
is available only under VFR flight plan 
“Make sure you buzz the field a couple 
of times to clear the cattle off.” said one 
of the engineers 


Constant research by AEROTEC Engineers into prob- 
lems of hermetic sealing, high-pressure actuation, corrosion 
and high- and low-temperature conditions has maintained 
AEROTEC'’S reputation as progressive designers and 
manufacturers of the highest quality products. 

Let our qualified engineering staff help solve your auto- 
matic control problems. One of our specialists is near, 
ready to serve you. Call or write today. 

When you think of Automatic Aircraft Controls, you 
should automatically think of AEROTEC. 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONNECTICUT 
(Offices in all principal aircraft centers) 


Conadian Affiliates: 7. C. CHOWN, LTD. Montreal 25, Quebec + Toronto 5, Ontario 


THE AEROTEC CORPORATION 
AIRCRAFT DIVISION GREENWICH, CONNECTICUT > Industry Conference—Both Kamm 


, , 5 Tonk f +) > 
Designers and Manufacturers of Automatic Controls— Valves: Regulating, Relief nd Eastman poke high! og re 
and Check types— Pressure Switches: Gage, Altitude, Differential and Absolute sults of a conference held with 15 kev 
Types— Float Switches: Top, bottom or side mounted —Single, Dua} or Tandem. people of the Glenn L. Martin Co. re 


ently. “They told us their problems 
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Satety...wha 


seconds cowl! 


PROJECT 99 specified Ejection Seats for a new Jet Bomber 
These had to be designed to Military Specifications for us¢ 
by Pilot, Co-pilot and Navigator-Bombardier 


. <= WEBER AIRGINEERING WENT TO WORK... complying with Mil 

Sy tary Specification MIL-S-6326, these seats were designed 
for 32Gs, while maintaining the lowest weight factor and 

This is only one of many bettering specification requirements. The electro-mechani- 
examples of how » aga cal actuator gives complete uni-lateral adjustment for con 
PI ny ae! bi. ft vat sh oan venience and comfort. Ejection controls are in a compact 
rave a problem why not 

take advantage of Weber's enclosure in the arm rest, thus eliminating complex external 
design-to-delivery service? linkages. One lever movement automatically performs the 
full complement of pre-ejection functions. A simple trigger 
squeeze accomplishes the ejection 





WEBER AIRCRAFT CORPORATION 
2820 Ontario Street * Burbank, Calif.+ CHarleston 8-5543 


Subsidiary of Weber Showcase & Fixture Co., Inc 
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G.E JET ENGINEERS study plans of G.E.'s new engine at Flight Test Center in Schenectady, N. Y. The big powerplant is lowered from B-29 during 


flight. G.E. looks forward——soon——to completely integrated armament, engine, autopilot, and electrical system testing. 


“Integrated Testing” Will Improve U. S. 


“x EQUIPMENT gets frequent work-outs in hot planes like this PERISCOPE? No—part of a G-E radar-autopilot-armament system. The 


F.86 Sabre, on bailment from Air Force. G-E armament, flight con- boom (installed in B-26) measures pitch and yaw signals for deter- 
trol experts are busy helping the Air Force develop co-ordinated mination of system performance. Such devices help G-E engineers get 


Sunday punches for new U.S. jet planes pin-point accuracy in flight-testing new aviation gear 


AUTOMATIC FLIGHT SYSTEMS tests are a daily part of G-E Flight Test Center routine. Advanced model (above) gets final check before take-off 


and the new swept-wing Grumman F9F-6P Cougar 


G-E flight control is now installed in Douglas F3D-2 Skynights, Grumman F9F-5P Panthers 


Flight Equipment, Save Time and Money 


SCHENECTADY. N.Y \ dramatic new type 
taking shape at G.Eos Flight Test Center. G-1 
vrated testing. What it adds up to, is this: 
Instead of testing G-E aviation ge 
General Electric is now equipping plane 


new G-E jet engines. new 


il piece 


radar and electrical syst 
Integrated testing thre 
speeds G-l equipment 
tomers will receive G-l 
ucts will be better. too 
exactly how each item 
Here's how the tests 
At Schenectad N 
which in recent month 
I-86's, F-94's, and an 
modified to carry whole 
from bomb-bays 
pilots and radat 
Onee in the a 
mine system-perlormance 
tive instruments measure 
notes individual compon 
desivn engineet 
a Trier In 
Procedures 
niportant 
G.E. first. Fo 


the aviation iidustry. 
b 


RADOME on tip of 8-17 wing at Flight Test Center 


now carries special apparotus. Bul pods were origi- 
nally designed for gunners and wing-tip observers 
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\« told them oOu;°rs, md ! 
going to be able to get al 
when they come here for 
Kamm 

Kamm and Eastman felt that this was 
i desirable way of icquainting both in 
dustry and \l 1¢ peopl 
problems, and said that they 
villmg anytime to meet 
industry groups at Ak. D( 

We can show them what we 
to test with, and the kind of data 
can give them nd Kastman They 
can get acquainted around = here 
nd that’s important. ‘Then the 
ible to walk in here and test 
minimum of small trouble 
> Contractor's Choice—‘A 


‘ 


concerned, the contractor 


down here and conduct hi 
any wav he wants to,” 


‘All we ask is a chan 


prog Wh and de ick 


close tolerance ay ape mylar 


yviot \ we lor 
AN and NAS standards Obviously, con ' 


one tunnel up for an hour, mov 
other for a few minute ind then 
back to the first one ag as 

The only time \ 
cant make 1 certain 
Kamm, “is if we feel that tl 
be safe for the facility 





high tensile 


Operating Division 
It’s difficult to talk 
vithout mentioning the §S 
Parcel Operating Division 
SPOD had been operating 
terim basis with four+month 


. but this arrangement termin 
special alloy expected, it the end of Jul 
| Farrell, SPOD) managin 
Monel, Inconel, stainless told Aviation WeeEK in mid-Jul 
new long-term contract 
negotiated and that 
contract had been agi 
partic Phe new 
\ro, Inc., as the 
. . tion, cttective Aug. | 
special design Originally, operation of 
vas by the firm of Aro, In 
for high temperature applications owned subsidiary of Sverdrup and Pat 
el, A recent political-financial crisis 1 
ulted in the creation of SPOD 
SPOD had a separate ntract, and 
mission and financing, and = reported 
If it has to be “as good as a Cooper bolt,” buy it from separately to the Air Force. Apparently 
things have straightened out now to thi 
extent that the name—if not 


ture—of the original Ope! 
| worked into the contract ag 
| » Major Effort—Maintenan 


e P d t tion of the physical pla ieccoun 
Precision Pr9o uc s | for the jobs of the maior; of SPOD 


cold-rolled fillet 





; 
| i 
employe Phev handle all tl VICE 


47 


5625 WEST CENTURY BOULEVARD of the 4 
LOS ANGELES 45, CALIFORNIA times the size of nm 


300) 
ICcre 


cluding its six squat 
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BREEZE) ENGINEERED 
BELLOWS 


... outperform and outlast any other types 


TYPICAL APPLICATIONS 


Where ordinary formed bellows fail, Breeze 


welded diaphragm bellows stand up under critical 


Expansion Joints conditions for a long service life, 


Pressure Switches Their dependable performance is due to the fact that they 


Pressure Contre’ tastrements are custom made for cach individual application, 


: This permits selection of the most satisfactory metal, the 
High Temperatures (Exhausts) 
correct thickness, size and shape. Each job is 


Low Temperatures (Liquid Gases) enginee red to meet or exceed spec ified requirements as to 
Swivel Type Joints for 


High Pressure Steam Lines 


deflection, resistance to corrosion, vibration and high 
internal and external pressures. “Strength insurance” is welded 


Valve Seals in at inside and outside diameters. If you have a 


Packless Valves 
you can conveniently submit your special requirements, 
Flow Control 


Critical Thermostatic Uses Sizes % to 10 inches inside diameter 





| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| bellows problem, send for our form B-100, on which 
| 
| 
| 
| 
| 
! 
| 
Bsns 
| 


pecans eine sR : * ix ‘ F7t 
Special Electrical Connectors ® Ignition Shielding | 


Electro-Mechanical and Hydraulic Actuators | 
All Types of Flexible Metal Tubing | Cc © R P Oo R re T ! Oo N S ’ i N Cc bd 
Aero-Seal Worm Drive Hose Clamps | 41 Seuth 6th Street, Newark 7, New Jersey 
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GEARED TO SOLVE 


YOUR PONG PROBLEMS 


At VARD), gearing is a craft unmatched. For over 
fifteen years, we have applied our knowledge 

ind equipment to meet some of the most exacting 
challenges of the aviation and general industri 
Vard, for example has de veloped its OWN 
grinding machine which permits manufacture 

of hour glass worms from hardened stock. Thu 


vreater loads may be transmitted at increased 


efficiency. This principle may be tl 


Ti 


inswer (oO a problem you re facing 


Vard 


2981 E. COLORADO STREET 
PASADENA &, CALIF. 


Designers and 
Manufacturers of 


HOURGLASS 
WORM SETS 


BALL SCREW 
ASSEMBLIES 


MECHANICAL ACTUATORS 
FRACTIONAL H. P. MOTORS 








—B ARNOLD 


Peak pumping capacity for the water 

fem is a staggering 250,000 gpm., 
a rate equivalent to that of Washing 
ton, D. C. More power is distributed 
throughout the facility than Nashville 
1S 

The area is threaded with roads, and 
requires fire and security patrols, com 
munications and motor and rail tran 
portation systems. All of these tasks are 
one by SPOD 
(he organization chart of SPOD 
ws two broad functions: engineering 
| administration. ‘The engineers sup 
port the tests o1 perform them: by the 


' 
loose distinction between groups, ever 


} 
i} 


| 
i¢ 


body else is an administrator otal 
employment of as of July 10 was 1,318 
n a couple of vears this figure should 
he tbout 2.000 
> Engineering Plans—Director of engi 
necring for SPOD is J. M. Wild. “We're 
buving time with this facility,” he said 
\\ hould be able to get as much as 
100 test hours on an engine-airframe 
ombination in a month, and it might 
take vears to get that same amount of 
time in flight tests. I know one experi 
nentel 1 iob that put on only 27 hour 
if flight re in one veat 
One of Wild projects 1s to dispel 
7h rong eae cngineers mav have 
bout the typ ot work to be done at 
ARDC. “We don’t want engineers to 
think that the job is turning valves and 
read Ing dials,” he said 
lhere’s much more to the work than 
that. We'll have some research projects, 
for example, associated with the mission 
“We want to encourage ideas from 
oung engineers. This is a voung facility 
ith no pre-conceived ideas.” 
> University Plan—Wild outlined to 
\wiattON Week a plan for advanced 
cducation which is being worked out by 
Air Force, AEDC and the univer 
es in the area 
Ihe Air Force began the study of 
itv afhliation with AFDC, and 
d its main effort at a graduate 
‘ree program. SPOD engineers would 
enefit by being permitted to go on and 
ct higher degrees; AFDC would bene 
fit from the advanced education a 
quired by its. staff The universities 
would gain financially and scholasticalls 
from close contact with the program 
development at the Center 
An ther phase of the overall plan 
tld establish a cooperative training 
ram, where scientists could do re 
h under the guidance of a univer 
taff and using the incomparabk 
itics of the Center 
> Courses Start—The University of Ten 
Extension Division now is 
i large varietv of courses to the 
AE DC. Classrooms have been 
Tullahoma as a service, and 
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let EDO house your electronic equipment 


Housing intricate electronic equipment for airborne or shipboard use 
to withstand shocks and forces which might cause malfunction often 
presents problems as difficult as the design of electronic systems 


themselves. 


rackling such problems for electronic manufacturers ship and ai 
craft builders is a specialty of the Edo Corporation. Whether yout 
equipment must operate properly on jet aircraft or on board ship under 
battle conditions, its reliability is improved if mounted in Edo-designed 


and built cabinets or housings 


If you have a housing problem, why not talk it over with our versatile 
enginecring staff whose three-fold experience in the marine iviation 


and electronics fields is unique and at your disposal 


to withstand... 


snock 


spray 


TWO TYPICAL HOUSING PROBLEMS SOLVED BY EDO 


1. AIRBORNE HOUSING. A 2. SEABORNE INSTALLATIONS 


celles Fd “ iSk 
af } ‘ 


Iz CORPORATION college Point, L.I.,N.Y. ‘IN 


SINCE 





Doo” |B ARNOLD 


¥ 


/ HARTWELL 
‘ Trigger- 
| Action 


FLUSH LATCHES 
AND HINGES 


The World’s best and most complete 
line for every aircraft application . . . 


“Make them 
flush, safe and 
simple!" was the 
plea of aircraft 
builders to the 
latch and hinge 
manufacturers. 
So HARTWELL 
did. Flushness for 
streamlining to elimi- 
nate external load con- 
ditions. Safe, rugged 
compactness for depend- 
able performance. Simple, 
positive-action to speed up 
maintenance operations. \ 
Finger-tip pressure on | 
the trigger of the latch re- 
leases the bolt and permits 
the door to open. Finger-tip 
pressure on the bolt, when | 
the door is in place, locks it | 
shut. | 
Aerodynamically flush and | 
safe, they meet or surpass 
stringent miltiary require-| 
ments. 
Investigate the advantages 
of HARTWELL equipment. 
They add up to efficency and 
value unsurpassed in today’s, 
aviation industry. 
Write for engineering spe- 
cifications and counsel. 


HARTWELL 


AVIATION SUPPLY COMPANY 


Manufacturers of Aircraft Flush Latches 
and Hinges, Fittings and Cable Terminals. 
9035 Venice Bovi d, Les Angoles 34, Calif. 
Breach Offlce: Wichka, Keasas 
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| 


ilmost 100 engineers in SPOD are tak 
ng these 


Currently the only portion of these 


course 


plans in operation is the extension serv 


| ice Of. the University of ‘Tennessee; but 





teps are being taken to get the other 
yhases rolling as soon as possible. SPOD 
management realizes the value of avail 
ible 


drawing card for engineering talent 


advanced-education facilities as a 


How It Began 
AEDC had its genesis back in 1944, 


when some engineers and military peo 
ple at Wright Field realized that air 
frame and engine development wa 
bout to run out of facilities. In Novem 
ber of that year, Gen. H. H. Amold 
in whose memory the Center 
named—asked Dr. Theodor Kar 
man to study all the possibilities and 
desirabilities for the future development 
of the Air lorce 

P Super Wright Field—The end prod 
uct of the 
Karman and his 
proposal for a new Wright Field, a super 
development center for rocket tests 
work, parachute 


Wa 


yon 


man-hours put in by von 
ulvisory group was a 
Vi 
devclopment, 
armament tests, and anvthing else that 
the Air Force might possibly need. In 
this package, of course were huge wind 
tunnels and engine test cells, as well a 
smaller tigatorv. tunnel 
istronomical 


Onin 


One Wve 


Phe 
clectrical power and water supply meant 
that such a new Center had to be built 
somewhere other than at Wright Field 


requirements for 


> Deferred—These ambitious plans were 
referred by the Bureau of the Budget in 
1946 to the Joint Research and Develop 
ment Board which started a lengthy re 

iew of the entire matter. 

Because of this delay, and because th 
legislation for the super Center was tied 
up so long, the Air Force began to pull 
cut bits and pieces 

Eventually these to be 
under other names and after con- 
iderabl the 
ARDC 

It was also in 1946 that an executive 
ommittee meeting of NACA named a 
panel headed by Arthur Raymond, of 
Douglas Aircraft Co., to study the na 
tional requirements for transonic and 
upersonic windtunnels. 

The final report of this panel 
the initial recommendations for the 
Unitary Windtunnel Plan. AEDC, be 

¢ of the windtunnels planned at the 
Center, involved with 
the plan and correlated its work with 
NACA. The gigantic propulsion wind 
tunnel of AEDC became a part of the 
Unitarv Plan. 
> Completion Date?—There is no off- 
cial date for completion of the Center 
\ consensus of some of the AEDC and 
SPOD personnel seems to point to 1957 
is an estimate of completion of the cur 
rently planned portions 

But in the engineering and develop 
ment business, there is always tomorrow 

nd as one engineer put it, “When that 

designer gets back to his drawing board, 
we've got to be there to look over his 
shoulder and figure out what he’ 
to want to test next.” 


picces WCT' 
Orie 


discussion—centers of 


became 


became closcly 


FOMmE 








TVA pe wer 
- /ine 
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TRA NSIS TORS anp DIODES 


POINT-CONTACT AND JUNCTION 


FOR CIVILIAN AND MILITARY APPLICATION 


NATIONAL UNION RADIO CORPORATION 


HATBORO, PENNSYLVANIA 


TUBES: TV PICTURE; TV & RADIO RECEIVING; SPECIAL PURPOSE; OSCILLOSCOPE, RADAR & SPECIAL PUR- 
POSE CATHODE RAY + ELECTRON TUBE RESEARCH + SPECIALIZED TUBE & TRANSISTOR TESTING EQUIPMENT 





F Srarwng & Lighting 
Battery t t : -- 
Oem e Olan a ives 


Exide Aircraft Batteries meet the 
demand for dependable power 


Since he was first featured in Exide advertising, almost 40 
years ago, the “giant in a box’’ has grown considerably. 
Exide batteries today are more powerful, more dependable, 


longer-lasting. 


Exide Aircraft Batteries are recognized for their superior 
performance under any and all operating conditions. The 
high efficiency, dependability, long life and ease of main- 
tenance of modern Exide Aircraft Batteries are due to 
years of research in the field and in the laboratory, plus 
the cooperation of the aircraft industry. 


In military as well as in commercial and utility aircraft, 
Exide batteries supply a dependable source of power for 
starting... lighting . . . ignition . . . communications . 
instruments, and other battery applications. 


Exide batteries today are more powerful, more depend- 

able, longer-lasting because of a continuous research pro- 

gram initiated in 1889. Over the years, Exide’s never 

ending search for new and more efficient materials to build 

better batteries has resulted in improved alloys, wide use 

reageae: petie ocd eres povegt ten is aiding our scientists of synthetic resins, new manufacturing techniques. Con- 

sequently, specially-trained Exide technicians are able to 

build longer life and optimum performance into established 

types of batteries, and to develop specific batteries for 
new applications. 

Illustrated on these pages are some of the men and modern 

equipment used in Exide’s five-step laboratory operations 

1. Research. 2. Product development. 3. Design. 4. Manu 


facturing control. 5. Product testing 


Strict adherence to these five steps keeps Exide Aircraft 
Batteries way out in front for dependable power. Whatever 
your battery requirements for commercial, government, 
executive planes... you can depend upon Exide Batteries 


Exide is your best aircraft battery buy... AT ANY PRICE. 


Exide 


X-RAY DIFFRACTION makes possible new approaches to BATTERIES 
“I le he I sark I Pat 


solutions of old problems, 


or 


1888 ;,. DEPENDABLE BATTERIES FOR 65 YEARS...1953 





in a box” gets stronger every year 
... because of EXIDE RESEARCH 


QUALITY CONTROL tests are made of LIFE CYCLE tests in the laboratory help 
ment and control of many materials used each component of Exide Batteries at us to determine the useful life of our 
in battery manufacture each step of production products 


2 


7. Rice 
SPECTROGRAPHIC analysis is used for quality control of metals and other elements in our products, 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 2 « Exide Batteries of Canada, Limited, Toronto 
169 





@ PATRICK 


Missile Center Expands 


For Long-Range Flights 


Cocoa, bla.— The first piloth 
bombers to use the full current capabil 
ity of the Au kore Missile ‘Test Centci 
we scheduled to roar down the Bahama 
ishand chain before winter. 

Ihe scarlet missiles, white-marked 
for better tracking, will speed over the 
heavily instrumented down-range sta 
tions for about S00 miles. Grand ‘Turk 
Island will be the end of the line for 
but will serve only as a pylon for 
that will turn and fly back up 
range to a skid landing near thei 
launching point at Cape Canaveral. 

lor practitioners im the guided 
missile art, an 800+nile flight will be 
i completely new experience. But for the 
§ manning the down-range stations, 
it will be just like the simulated runs 
tracking for many 


ome, 
other 


cCTrCW 


they have been 
months 

That kind of test capability—being 
ible to handle a range distance which 
has quadrupled overnight—emphasizes 
and advanced techniques 
that have AKMTC such a po 
tentially valuable laboratory. 
> Range Buildup—In the three years 
ince the first missile—~Bumper 5, a 
two-stage modified German V-2. and 
WAC Corporal--lifted off the concrete 
pad at the Cape, the range has been in 
a constant state of construction aimed 
at improving and extending the range 

loday the line of flight stretches 
from Cape Canaveral to pass between 
tations in the Dominican Republic and 
Puerto Rico which will be finished in 
future. En route, there are 
island way stations—fully instrumented 
iuxiliary Air Force bases (AAFB) 
about every 150 nautical miles. 

Radio communications and a 
marie cable link the islands to each 
other and to central control at the 
Cape, tying the entire range into a 
ingle precision instrument. 
> PAA May Run It—The operation of 
the range has been done by Air Force 
technicians, specially schooled by on- 
the-job training. But at the time of 
Aviation Week's visit in mid-July, the 
\ir Force was negotiating with Pan 
American World Airways, in associa- 


thre poli ICS 
made 


the near 


sub 
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tion with the Radio ¢ orp. of America, 
for contractor operation of the range, 
presumably on a basis similar to that 
by which Aro, Inc., will operate the 
Arnold Engineering Development Cen 
ter, Tullahoma, ‘Tenn. 

[he Air Force decision was made on 
the basis of two counts: the increasing 
shortage of available technicians in the 
Au borce, and economy. 

I'welve organizations submitted pro 
posals to run the range; each was pet 
imitted to define the extent—as well as 
requested to estimate the cost—of the 
work to be done. ‘The joint proposal 
of PAA and RCA received the An 
lorce’s nod, and negotiations began. 

Currently, the extent of the job has 
not been finally defined. 


The Range 


Launching sites for the range are con 
crete pads set into the glistening sand 
of Cape Canaveral. From these pads, 
the line of flight stretches southeast 
over the islands of the Bahama chain. 

On five of these islands, as in the 
Dominican Republic and Puerto Rico, 
the Air Force is completing the installa 
tion of auxiliary bases to monitor the 
flight of pilotless aircraft down-range 
© The Stations—Ihe first station is on 
Grand Bahama Island, about 180 miles 
down, Another 120 miles down is the 
base at Eleuthera Island. San Salvador 
station is 200 mi. further on, and marks 
roughly the 500 mile point of the rang 

he site on Mayaguana Island is 
‘bout 150 miles more, and the last sta 
tion in the Bahama group is on Grand 
lurk Island, about 800 miles from 
Cape Canaveral. 

‘The Dominican Republic site turns 
the 1,000-mile mark, and by the time 
the missile passes over the Puerto Rico 
base, it will have traveled about 1,150 
miles. 

This fall will see the completion of 
the range to Grand Turk, and within a 
matter of months after that, the down 
range stations at locations in th 
Dominican Republic and Puerto Rico 


should be completed, 


BUMPER § lifts off firing pad at AFMTC, 


ANTENNAS receive flight intelligence. 


© Even Longer—But the range needn't 
top at the 1,000-nautical 
If you take i piece Of 


mark 
tring, 


mile 
a globe and 
you can see tor yourself the ideal siting 
of the 
sion 
l'rom Cape Canaveral down the 
Dominican Re 
public and Puerto Rico, the flight line 
can be extended to cut across the north 
cast corner of Brazil. Irom there, the 
wext landfall is the southern tip of 
Africa; the string finally intersects the 
west coast of Australia, half the world 


range, should it require exten 


chain, between the 


away! 

Brazil would seem to be 
terminus for the range for 
an impact area there 
3,500 mil from th 
If the missile could be 


1 practical 
ome time 
vould be 

laun h 


turned 


to come; 
ibout 


point 
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LE 


flight area of missiles, stands by ; stroy missile if it leaves limits 


RANGE SAFETY TEAM plots position of ships and aircraft insick 


SUBMERGED blockhouse near firing point uses periscope APE CONTROI 


tation 1s i s nerve center for firings. 


there and flown back, 7,000 mile: t Milita 
the obvious range distance > Navy Design 
> Way Stations—The down-range sta 
tions are technical outposts, manned 
by 100 to 150 technicians and operated 
on military basis. ‘T'ypically, one of these 
auxiliary Air Force bases will contain 
complete radio and wire communica 
tions, weather station, range safety 


| on the 

r of tests w h are mace 

instrumented chain. If a 
being fired, they have the 
of work to handle 


carrying guidance o 


center, telemetry receiving station, ra 


dar and optical tracking center, living 
quarters for the personnel and an ait 


of equipment for d 
vill make the trip down 


no every da‘ 


trip. > Typical Airman—A man assigned to 
Many small supplies needed for opera 


Yr been through 
tion are flown in by Fairchild C-119 ining, and in ldition has had 
there is also t I 


in airlift service operated r AFB or 
down-range by Patrick AFB for find un 


onnel going on or off duty. Most of ! vi | nen n | aL 
the bulk Uy »phic ent down in the I i ry it 
holds of lead ling 


A issign 


yperated of the apparent lack of thing is first training step takes him to 
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J 
Seas . 


" ZL = Me 5 Fe 


ae et Love 


FERS 


For the executive in mintature 


DE HAVILLAND DOVE 


! the i 


Ae b\ the builder . 


A 


are located forward. 


uitable for a secretary, 


thout the free world, 





The close-up at the right of the underside of 
a J 47 jet engine shows a few typical REX- 
FLEX applications. In services like these or 
wherever liquids or gases must be conveyed 
under conditions of vibration, offsetalignment, 
flexation or expansion and contraction, REX- 
FLEX combines extreme flexibility with the 


wat resistance, Gurapililty ane Ivhnt welvnto 
heat lurabilit 1 light ght of 





stainless steel 

Non-collapsible, non-inflammable, fatigue- 
resistant REX-FLEX flexible stainless steel 
hose, ducting and connectors are made in di- 
ameters up to 6” LD. They can be manufac- 
tured in a variety of forms to meet your speci- 
fications 

Write for full information on REX-FLEX 
assemblies to fill your needs. Also see the 
Flexonics data in Aeronautical Engineering 


Catalog. 


e 
i> i AIRCRAFT DIVISION 
exonic OpOaAtlon. 1302 $. THIRD AVENUE - MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 
in Canada: Fiexonics Corporation of Canada, ttd., Brampton, Ontario 
pone we Pe atti Flexible metal hose SP Expansion joints .~ Metallic bellows 
Cerporation that \ A i ye 
hove served industry \ bellows os blies 
for over 50 years. R ; Aircraft components P r\ 











Maj. Gen. William Lloyd Richardson, 
ommander, Ai For Missile ‘Test 
irtillery and ordnance ex 

mm Saginaw, Mich., | 

ated U.S Military Acades 

ppomntec ond heuten 


ry Corp taught ta 
] 
d in operatic 


f Wa Dey 


I iit d 


d 
Air Defense 


in Rurope 


Command of 


division 


SAI 


ided = mussile 
} 


transferred to | 
Range Proving 
organized in 1949 


T silt 








on the Florida 
imulates an island 
takes a course laid out along 


ind taught by t mcan 


Jupiter traming center 
oast which 
There hi 
wnilar line 
from RCA 
> Filling 
find out what the tart 
vith; then they give him special train 
ing to fill the gap After that, he ha 
1 specialty; his stay at Jupiter 1 


base 


the Gaps- fhe imstructor 


j 
man Knows to 


deter 


Mince how much extra coaching I 
ind termimates when he is con 
idered sufficiently « of doing h 
ob 
An airman intended for guided-missil 
idres is assigned to the Guided Missil 
Group and cither the Ist or 69th Pilot 
I Bomb Squadror which are now 
Martin B-6] 


| 
necd 


being formes ( ise the 
Matador 
instruction im s] 
es—guidance, launching, pro 
mnding. When the 
bs te anil 


qu idron 


if 1 ra igned to 


thre il Au b orc 


> Briefing—Before they go dé 


Wh-range, 
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JTCH SELECTOR VALVE 
tt & Whitney 8.2800 engine 
on of two-speed super 
control is positive in 
re returns vaive to nor 
neg upercharger in low 


ENGINE ACCESSORIES 


Performance-Proved 
USED BY MAJOR AIRLINES AND 
AIRFRAME MANUFACTURERS 
Valves and actuators you can specify with 
Provide fail-safe operation in 
case of electrical failure. Light weight 


Precision-Built 


confidence 


Operating flui 
Duty: Continuous 


Solenoid: Single-coil internally 


Electrical Range: 18 to 30 volts 
nt drain: 0.5 amp at 24 volts 


Corrosion 


26153 SUPERCHARGER CONTROL 


VALVE 

For use on Pratt & Whitney 
R4360.63 engin 

Direct 


— *.~ _ 


PERCHARGER CONTROL CTUATOR 


eed super 
pressure 


able and 








ADEL produces a complete line of Aircraft HypRAULIC 


Write for new, descrip- 
tive Brochure containing 
detailed information on 
ADEL's line of Aircraft 
Equipment and facili- 
ties. Address ADEL 
DIVISION, GENERAL 
METALS CORPORATION, 
10783 Van Owen St., 
Burbank, Calif 


SUPPORTS 


DIVISION OF GENERAL METALS 


REPRESENTATIVE 


RPORATI 


RAILWAY & POWER ENGINEERING CORP 


& PNEUMATIC CONTROL EQUIPMENT, HEATER, ANTI-ICING & 
FUEL SYSTEM EQUIPMENT, ENGINE ACCESSORIES AND LINE 


JN * BURBANK, CALIF.* HUNTINGTON, W. VA 


TION, LIMITEL 
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unman, Otheer and civilian alike 
i briefing on the ge ography, hi 
and 


tory and background of the island 
thew people 5 

Ihe door to the 
large photograph of an 
donkey cart 


briefing room has a 
Negro 


narrow 


iged 
riding a down a 
illey; surcharged across the top of the 
picture is the “In order to have 


good neighbors, we must be good neigh 


motto, 


bors.” 

Inside 
whi hi I 
reliet 


hut 
briefing room, there are 
of the range and of each 


the converted 
the 


dps 


Quonset 


i land 


the 
currency, tap md oth 
characteristic of the island 
P Well-Educated—It’'s paradoxi 
man for man the natives of the 
know more about guided missile 
the of the | State 
reason stems from a tour 
ducted by the former publi 
tion officer at Patrick 

He organized a team of 
men to go through the 


On a 


POO are 


continuous sii 
the 


tl 


npi ot 


islands 
than 
Ihe 


con 


native nited 
unique 


informa 


officer 
l land ind CA 

done 
on a guided inissile test All the 


ifety precautions were emphasized, and 


plain just what was going to be 
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CROUSE-HINDS 


research and development engineers 
cooperate in producing the latest 


*“‘weather measuring” equipment 


be STANDARD RANGEL 500 


o 





PROJECTOR PpowrAa 
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INDICATOR AECORDER 


IN CONTROL TOWER 


cumnmnininesiit rt 


Tranemissometer 
System 


The new Transmissometer takes the guess 
work out of measuring airport approachway visi 
The fundamental electric de 
National Bureau of 
adapted it to 


bility conditions 
sign was developed by the 
Standards, Crouse-Hinds engineers 
the requirements of production processes 

A projector sends a beam of light 500 feet to a 
photoelectric receiver where it is transformed into 
an electronic signal and transmitied to an indi 
Ihe 
can be located as far as 10 miles from the runway 

Crouse-Hinds Automatic Ceilometer Pro- 
jector & Receiver §$ measures 


the height of cloud ceilings above the earth atany 


cator-recorder in the control tower tower 


stem accuratel 
time of day or night The electrical system was 
developed by the U. S. Weather 


Crouse-Hinds engineers cooperated in developing 
I I 


Bureau and 


it for production. 


Crouse-Hinds Automatic Wind Tee serves as 
a continuous day and night indication of wind 
direction or preferred landing direction. It is 
completely automatic and can be operated by 
remote control. Ali of the research and develop- 
ment was handled in Crouse-Hinds Engineering 
Department 

Crouse-Hinds offers a complete line of 


ing and control equipment of the highest quality 


the- 


including; 24inch and 36-inch rotating beacons 


medium and high intensity runway lights; tower 
I anel ; « b truction 
| 


control 
floodlights and 


control desks and 
lights and beacons; 

Crouse-Hinds Mumination Department is 
prepared to assist in the development of new 
Tell 


produc fs in aviation lighting and control. 


us your problems, 


CROUSE-HINDS COMPANY a 


Syracuse 1, N.Y. 


Bout 
fianapole Kansas 
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everyone was urged to be on the look 
out for missiles in a recoverable state 

Ihe team took with them a set of 
charts showing the workings of a mis 
ile. For live demonstrations of jet 
propulsion, they took along a supply 
of balloons and a model missile, ngged 
to be propelled along a wir by the 
thrust from a tiny CO, bottl 

From a salvagable V-1 fuse 
lage, and from another they 
snagged a pulsejet engine which fit in 
side the V-1 body. Wings and a Vee 
tail completed the operating mockup 
of a full-size missile called ‘Liberty's 
Stinger.” 
> The Tour—Thus equipped, the team 
et out down the island chain. At each 
tiny settlement they stopped, unlim 
bered the exhibits, and presented their 
traveling medicine show to the wide 
eyed audience. 

Sometimes they 
church, sometimes 
The balloons rasped erratically above 
the the the model 
whistled along its wire runway, and 
the charts were explained 
the climax when Liberty's Stinger wa 
fired up. 

A pulsejet in full cry is a devastating 
sound, even to the man who has heard 
'o the natives of 


ithe i 


missile 


poke in the village 


in the town square 


heads of crowd, 


Then came 


such devices before. 
the islands, it ind in some 
cases, frightening—experience. But they 
stuck it out, with the exception of two 
small boys who got too close one day 
when the Stinger sounded off. The pair 
leaped into the air, and were running 
Ther plowed 
fence in their 
ight 


Was a new 


before they came down 
through an old board 
haste, but kept on right out of 
© Good Show—The results of the tour 

beyond expectation The team 
received with enthusiasm; its arrival 
meant the equi lent of a local holiday 
warmed down to the 
the exhibit ind 
the lectur 


WCTC 
Wa 
I:very inhabitant 
beach to help carry 
to wave goodbye after 
OvVCcT 

One officer not associated 
team summed it this way 

It was a missionary trip, and it could 
have made or broken our job here. We 
had to the cooperation of the 


peopl in 
the 


have 
the 
ind we 


islands in order to ust 
wanted to show them 
that we were going to do everything 
possible to make the operation safe 
I'he tour team did a magnificent job.’ 


range, 


Flight Sequence 


Like most of the 
test centers of the Commanc 


big job is ¢ tor 


other development 
1 AFMTC 
The 


upporting 


ontra SCTVICE entire 
the range and 
esrvices is to help a missile contractor 
eet the kind of data he want 

Here, as in center: 


tractor is the tests 


purpose ot 


other the 


bo S; hi 
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PRODUCING 


Americas Toughest 


Electro-Mechanical Jobs / 





lor dependable electro-mechanical devices—on or ahead 


7 | schedule at assembly-line SA UTNES the record proves 


you can always count on AC! 


® EXPERIENCE—we are currently producing such 
highly compl x assemblies as A” Series Gun-Bomb 


Rocket Sights—A-1A Bombing Navigational Com 


MANAGEMENT puters 1-48 Skysweeper Fire Control Systems. 
® KNOW-HOW OO top drawer engineers, screnusts 


and technic 1ans 


e SKILLED LABOR —thousands of highly trained pro- 


duc tion spe cialists. 


© CAPACITY — 3,000,000 square feet of floor space in 


three great plants 


@ FACILITIES— 45.000 modera machine tools all 


geared for action 


ee —_— aan 
of High Quality at Low Cost | 
DELIVERED ON TIME 








‘chopper’ on the market” 


That's what a lot of people who use 
vibrators say about the Honeywell Syn- 
chronous Vibrator WG-178 

They know from experience that per 
formance 1s consistent from one unit to 
the next—a most Important considera- 
tion. This high consistency in the per 
formance of the WG-178 is a direct 
result of the quality of design and work 
manship that is a distinctive feature of 
all products manufactured by the 


Honeywell Aero Division 
Here are some of the other character- 


astics of the little **c hopper 


1. 10's versatile, can be used as a Dé 
AC. modulator, or as a rectifier 

2. It’s longer-lived, Operating for an 
average soo! I 

3. W's adiustable. Open and closed 


time i me Varie 


4. It's tough. When shock mounted 
(in any position) it exceed rigid Aur 


Force environmental pecs 


5. It's a@ precision instrument. Quality 


design guarantees exceptionally clean 


signals 
If you'd like to know more about the 
WG-178 Synchronous Vibrator, we'd 
be pleased to send details The address 
is Honeywell Aero Division, Dept 
401(AW), Minneapolis 13, Minnesota 


Honeywell 
iH Clerouauttial Couttol. 
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Specifications for 
Synchronous Vibrator 
WG.-178 


Coil Supply : Suggested supply vole 
age is 115 volts, 400 cps for WG-178A 
and 12. 6volrs, 400 cps for WG-178B 
when suitable voltage dropping 
sistors are included in the circuit 
with che field cor 
Power: Approximately 0.7 warts, ex 
cluding the phasing circu 
Contoct Rating: Coniact rating de 
pends on cire inwhich unis are 
sed All applications should be re 
ferred tO Our engineering departmer 
for approval. The devices have beer 
ised in circuits with approximately 
one milltaampere ( nomina current 
and up co 35 voles dc supply 
Environment: W hen used ona shock 
mounted chassis type mounting the 
units conform to Spe 41065B as 
called forin AF27500D as follows 
Humidity Test: 10 day (24 hourcycle) 
Temperature Test: 65 F. to 160° 
(-54 C. to 71°C.) 
Altitude Test: 55,000 feer 
Vibration Test: Up ro 200 cps (5G 
maximum). This is a modified rest 


Sand ond Dust Test: As specified 
Mildew Resistance Test: 28 days 
Salt Spray Test. 50 hours 
Weight: Approximarely 0.5 Ib 
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my reasonable ground, and he can ask 
for—and get—any reasonable support he 
needs. When his test is finished, 
AFMTC hands him the data and wishes 
him luck 

> Safety First—Safety of the range is the 
only consideration which can overrul 
a contractor's wishes. Once the missile 
is airborne, the Inflight Safety Officer 
take over, and have the power of de 
truction over the bird 

Similarly, if the range has not been 
cleared by firing time, the Range Safety 
Officer can hold the test beyond the 
contractor's scheduled zero time 
> Flight Sequence—A missile launching 
program starts when the contractor 
makes his first request to the Wright 
Air Development Center for a test. 

WADC programs the test and sched 
ules it into either Holloman Air De 
velopment Center (if the missile is 
mall, short-range, recoverable) or 
APMTC (if the missile is large, long 
range, non-recoverable). ‘That program 
is reviewed and approved by ARDC 

Project officers at AFMTC meet with 
the staff of the 6541st Operations 
Group (Range) under Col. Harold Nor 
ton to block out a firing schedule. Nor 
mally they plan one week’s schedule on 
a firm basis and the following weck 
tentatively, to be able to take care of 
any aborted tests the first week 

Alternate firing periods are figured in 
during which simulated runs are sched 
uled. Instrumentation plans are estab 
lished according to the need pecified 
by the contractor 

The official paperwork— Missile ‘Test 
Request—is used to get the missile to 
APMTC for firing; the flight plan 1 
deve loped and all down-range stations 
re brought into the picture through 
the communication chain 
>» Fox Dayv—The firing date (fF Day) 1 
established after the flight plan has been 
reviewed and approved by the support 
groups. On F-minus 1, operations 1 

ves reports on range readiness from 
the down-range stations by direct tel 
type connection 

Work begins at the launching pad 
round midnight before the firing. Al 
though the best hours for launching at 
the Cape are the last three hours of 
davlight—because the sunlight stream 
down-range instead of into the eves of 
observers and optical instrumentation 
the reliability of pre-flight procedures is 
still not high enough to permit precisé 
cheduling. 

The usual routine is to work throug! 
the night before, counting on an earl 
morning shoot—the next best time 
Then if delays come into the program 
they can be compensated for by stretch 
ing the flexible launching schedule into 
the carly evening 

On F-Day the contractor establishes 
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Delivering men and bulk cargo to front line advanced com- 
bat bases calls for a rugged plane, built for a rugged job. 
Such is the combat-proven Fairchild C-119—workhorse of all 
our Armed Forces for a solid decade. Designed to handle 


massive bulk without dismantling, to load and unload with 


out special equipment, to land where the going is rough and 
short, to paradrop men and supplies or evacuate wounded 
—the “Flying Boxcar is not in a class by itself. Jt is a class 
by itself! No other cargo plane can compare with the C-119! 


EXCLUSIVE FEATURES FOR 
ADVANCE BASE OPERATIONS: 


Increased payload « Better bulk Cargo Clear 
ince and Distribution « Shorter Take-offs and 
Landings « Rough Field Landing Gear « Crew 
sail-Out Chute « Provision for External Fuel 


at FAIRCHILD 
HAncuatt Division 


HAGERSTOWN MARYLAND 


Engine Division, Farmingdale, L. 1, N.Y 


Guided Missiles Division Wyondanch Sy FA 





Three Reasons Why 
We Have Always Met Deliveries 
In World War II and Since Korea - 


1 A plant built especially to make military pyrotechnics 
and load ammunition , , . and nothing else. | 


DA staff of specialists in every phase of design, tooling and 
manufacture of military pyrotechnics and ammunition. 


3, Intelligent native workmen trained to produce safely, - 
efficiently and consistently. 


Our operations are not a partial reconversion, not a side- © 
line to some Other business. For over 13 years our organ- 
ization and facilities havé been devoted solely to the 


design and production of military pyrotechnics and am: 5 a 


lttetieleeh 
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yt 
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ELKTON, MARYLAND 


FLARE AND SIGNAL MUNITIONS * SHELL AND FUSE LOADING 
DETONATOR AND BURSTER COMPONENTS FOR AMMUNITION 
DISTRESS SIGNALS + HAND-HELD ROCKETS 
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the countdown procedure, knowing 
how long cach step of the pre-flight 
check takes. The communications links 
are checked out, and range clearance 
is begun. 

© Air Support—krom the runways at 
Patrick stream about a dozen aircraft, 
a mixed group of Bocing B-17 and B-29 
converted bombers for range clearance 
and guidance, and North American 
I’-86s for chase and guidance and—if 
necessarv—for destruction of the bird. 

Ihe B-17s cruise above the wedg« 
shaped range clearance area looking tor 
ships and small boats. By radio and by 
powerful loudspeakers on the aircraft, 
these “Polly” planes pass the word on 
clearing the area. Other B-17s and 
B-29s check on aircraft clearances; some 
monitor interference control for the 
missiles under command guidance from 
the ground. 

Back at the Cape, technicians com 
plete each step of the pre-flight check 
on schedule, although not necessarily 
on time. This results from a holding 
procedure superimposed on the count 
down; if X-minus-10 minutes comes 
up and fuel tanks aren’t yet filled, for 
example, time stands still at X-10 until 
the tanks are filled. Then the count 
down progresses. 
© Firing—With range and launching pad 
clear, the missile is ready for firing. At 
X-time, the controller at the console 
inside the blockhouse closes the firing 
circuit and the missile blasts off the pad. 

Takeoff is photographed by a ring of 
special cameras, and the primary data 
is filmed during the first few seconds 
of flight. Camera coverage of the launch 
extends to an altitude of about 4,000 
ft. and picture clarity and accuracy will 
give missile position within three or 
four feet. 

Immediately the Inflight Safety 
Officer assumes control. He is told by 
automatic plotting of radar data just 
where the missile is inside the range 
Skyscreens check the radar plots by 
visual observation through a gridded 
telescope field; the operators report back 
to Inflight Safety. 

If the missile begins to edge toward 
the range limits, the safety officer will 
generally tell the contractor to get it 
back on course. ‘This failing, the safety 
officer has a try; if the missile still devi 
ites, he blows it into chunks by a de 
structor mechanism actuated by the 
firing key which he holds during the en 
tire flight. 
© Flight Data—Right after launching, 
special modifications of the Askania 
phototheodolite make a record of the 
missile angle and elevation on film 
These pictures, combined with baseline 
calculations (for triangulation) give the 
missile position within 50 ft. out to a 
slant range of about 15 miles. 
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NOW AVAILABLE! 





Bristol Syncroverter Switch: Vibration 
proof, 0-to-3500 cycle. Converts low-power 
d-< signals (as low as 0.05 microvolts) © 
alternating voltage that can be amplified 
and applied to electronic, electrical and 
servo systems 


wide frequency-range precision inverter 


can also be used as a precision synchronous rectifier 
or “ring demodulator” 


Designed for military and industrial use: Bristol Syncroverter 
Switch is designed for a wide range of applications, including 
precision use in aircraft and guided missiles at high altitudes, 
gun directors, electronic computors, instruments, null detectors, 
and many similar devices. 


Contacts: Contacts are provided for double-pole reversing 
switch action, or two synchronized independent single-pole 
double-throw actions. 


Response: The switching time is in the order of 50 micro- 
seconds. 


Effects of Thermal emf eliminated: Extremely small thermal 
emf’s at the contacts are self-cancelling by the double-pole re- 
versing contact arrangement 


Switching Dissymmetry: Less than 2 of 1 percent. 


Hermetically sealed in a military-type case against dust and 
corrosion. 


Write for complete specifications to The Bristol Company, 130 
Bristol Road, Waterbury 20, Corn. 
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A BRISTOL 


FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 





Kittell -Lacy Silencers 


completely eliminate jet 
engine noise problems! 


Stop neighborhood complaints ...improve 
personnel efficiency and morale! 


Kittell-Lacy Silencers reduce the ear-shattering noise ac ompanyving 
ground testing of jet engines to an ace eptable level Operation is so 
quiet tests can be conducted day and night without « omplaints from 
surrounding residential areas. Operating personnel benefit, too 
since reducing the noise level safeguards hearing, lessens fatigue 


and mcreases effi wney ! 
Put Kittell-Lacy’s experience to work for you! 


Kittell-Lacy engineers, specialists in acoustic and structural engi 
neering, were proneers in developing sound abatement facilities 
spe ifically for silencing jet engines. They have designed, fabricated 


and installe d Sore ot the larue st sile neers ThOW dnb tise Many ot these 


are in cContimuous operation at extreme ly hich te mperatures, yet have 


re quired no maintenance othe I than routine exterior painting 


If you want to know more about Kittell-Lacy 
facilities and experience, a new informative 
brochure is yours for the asking. Write for it today 
WR PictLtisz:e LACY, INC. 


915 SOUTH SANTA FE AVENUE 


66 years of heavy steel fabrication experience! 


Kittell-Lacy’s extensive manufacturir 
nel experienced in fabrication and install 


od constru 


LOS ANGELES 21, CALIFORNIA 
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SERVICE STEEL sic. s1s- seaman s 


VAN PELT CORPORATION 


4942 N. Western Av. 3412 Comfort St 
Chicago 25, til 


756 Hertel Ave 
Buffalo 7, N. Y. 


STEEL TUBING 


A typical example of how steel tubing 
can be used for strength, dependability, 
and safety. For dependabie deliveries 
of your aircraft tubing requirements 
call Service Steel. 

Just write, phone or wire for our latest 
list of nearby stocks. 


DETROIT 7, MICH. 


2444 Hunter St 
Cincinnati 23, O. tes Angeles 21, Calif 





Col. H. W. Norton 
Commander, Range Group 
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miaica 
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Linen they had to acti 
channels to bring in experts 
entire military establishment 

By mid-1948, NAS Banana River 
transferred to the Air Force, and 
habilitation of that base began 
> Starting Up—By October of thi 
lowing year, work had begun on 
tation 
the Joint Long 
Proving Ground, to be operate: 
Army, Navy and Air Force 
USAT 


] 
continucd unt 


( ip ite ind island 


range was then known a 
Rangc 
jointly by 
under administration 
[his arrangement 
June 1951, when the rang 
designated as the Air Force M 
lest Center and placed under the Ai 
Force alone At the same time, tl 
Navy was given complet 
Pt. Mugu; Army received conti 
the White Sand plu Holloman 
> ‘Today and ‘Tomorrow—Actual mi 
hrings 


] 
control ove! 


on the range today are rat 
sO are actual missiles 

his fall, long-range firings will begin 
over distances of at least 500 mile i 
back 1 1949 
[here are plans to fly missiles as far 
is Grand ‘Turk, turn them and fly them 
to the Cape for a total range of 
1.500 mile 
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goal promised as_ far 
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fluids 


can’t penetrate|| ——_—sIN THIS 
SELF-SEALING 
DOME NUT 





fhis barrier 





Provides: 


* High pressure sealing without 
sealing compounds 


inseparably self-contained assembly 
Single point seal 
Floating nut with stationary seal, 


unaffected by successive bolt 
installations 


Reduces Installation Time, 
Weight and Maintenance 


Because seal is self contained, no sealing com- 
pounds are used resulting in reduced weight. 


Necessity for maintenance is almost eliminated. 


SPECIFICATIONS 


Self locking nut conforms to applicable requirements of AN-N-5 
Available in 10-32 NF-3 and '«.-28 NF-3 thread sizes. Floats .025 in 
all directions 
Self contained seal conforms to applicable requirements for air 
craft fuels type 1, 2 and 3 per specification MIL-R-6855. It is resistant 
) atmospher elements, salt water, oil, gas¢ line and most organ 
‘ so ants. Apr ible femperature range 80°F to +225°F con 
Attachment of . 


tont or fluctuatine peration. App le pressure e 5( 
dome nut 3 } p 3 ADT at vre rang IU psi 
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B11 AIRWAY, GLENDALE, CALIFORNIA 
Citrus 4-419] CHapman.5-3693 
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AL ROBEE, high-altitude sounding rocket, is 


HT IS RAISED to vertical inside steel launching tower 


3 BLOCKHOUSI 


186 


serviced with propellants 


Rocket is fired from 


linked to launcher by cables in long concrete trench. 


AL ROBEE rides steel rails till it . 


Holloman 


Alamogordo, N. M.—North of thi 
Rio Grande, the San Andres and Sa 
mcnto mountams risc out of 
Hoor m pal lel ridge thi 
boundaries of I] Paso del Norte, histor 
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dun of the White Sands National 
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CLEARS launcher. Smoke identifies 


BOOST Then 


ph we of first seconds 


B® HOLLOMAN 


SUSTAINER rocket takes flight 


over tor 


Tests Missiles and Pilotless Aireraft 


performance where something is hap 
pening in every ring 

During July more than 60 
were scheduled, not counting 
run on the rocket track 
> Problems—Thiecre still are many jobs 
to be done at Holloman. “Right now 
our projects outstrip our facilities,” Col 
Don R. Ostrander, HADC commander, 
told Aviarion Week. “We didn’t 
really get rolling technically until fiscal 
year 1952.” 

“Space 
crowded—and we're strapped in the mi 
sile test group on personnel,” added 
Lt. Col. Harry I 
mander of the 
Group 

Lack of personnel will be helped by 
a group of 26 German. scientists, 1 
cruited last summer. In charge of the 
recruiting was Dr. Emst A. Steinhoff, 
formerly with the Army Ordnance mis 
sile team at Ft. Bliss, and before that 
head of the Steering and Control group 
at Peenemucnde in German 

Steinhoff is head of the ‘Tt 
Analysis Division which will absorb all 
the Germans. Reason for the 1 
ing was two-fold: ‘The 
certain technical competence 
gineers are hard to get 
> Why Here?—Lik 
centers, Holloman was lo 
of the peculiar geography 
other Air Force 
able at the time 
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GOODYEAR 
AIRCRAFT CORPORATION 
takes its 
ENVIRONMENTAL TEST PROBLEMS 





ti Menney 


Trouble-free performance of electronic circuits, smooth operation of 
servo-mechanisms, auto pilots, and complete guidance systems — upon 
these things depend the accurate flight of guided missiles and the accom 
plishment of their mission. Goodyear is one of the many members of the 
great industrial team behind the U. S. Air Force Guided Missile Program 
To meet rigid Air Force requirements, many electronic components — as 
well as cross-sections and complete missiles — undergo complete environ- 
mentai testing under accurately simulated operating conditions ... in 
this Tenney Altitude Chamber. 


SPECIFICATIONS 


For all types of testing — development Altitude: 80,000 ft., rated 
research, environment, specification, and Humidity 20% to 95% 
production—a Tenney-engineered chamber Temperature —100°F. to + 200°F 
will insure dependability and precisely Pull-down to —85°F. with 1000-lb. mass load in 90 minutes 
controlled test data for your requirements =p z 
For full information write Dissipation 3 kw at —100°F. and 50,000 ft. altitude 
Tenney Engineering, Inc., Dept. G, Dimensions (inside) 7'w x 9’d x 7‘h (outside) 10%a'w x 18'd x 10'4’h 
36 Avenue B, Nowerk 5, I. J Temperature and humidity program control instrumentation for this 
Plants: Newark, N. J., Union, N. J chamber produces moisture resistance cycles according to JAN-C-25 or 
and Baltimore, Md Mil-T-27, and other conditions to meet other government specification 
cycling tests. Air-tight door slides on tramrail and is) sealed by 
pneumatic closirg device. Accessories include frost-free viewing 
windows, power shafts, terminal pads, provision for inside 
monorail for heavy equipment, and externally operated 
conditioning dampers 


CHT) on at 
Engineers and Manufacturers of Automatic Environmental Test Equipment 


ENGINEERING, INC. 














FIRST CHOICE OF THE AIRCRAFT INDUSTRY FOR ALL-HYDRAULIC 


Jf ie, 
C0 N | Al R DOUGLA sex NORTH AMERICAN AVIATI - INC. Wei, GENERA L QB 
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H-P-M PRESSES 
FOR PLANE PRODUCTION 


[ee 8 Fifty high-powered years forward into the 
ag rf flight ... achievements beyond number 
. it's a record of which the American Avia 
tion Industry, the United States Air Force and 
Navy Bureau of Aeronautics have every right 
to be justifiabl proud 
In the past, present and future progres 
ur powe H-P-M has and will continue to play 
in important role. We are proud of the many 
contributions H-P-M > Al/l-Hydraulic Presses 
hay } { f sol ng spectali ed p! xduction 
the Aircratt Industr 
. these man new H-P-M presses, ever 
Ol which are in the $000 ton ta 7.000 
mm range, are at work with hundreds of othet 
H-P-M presses in this great industry which ts 
irtually the backbone of our peac through 
pre] ircaness program 
| oking ihe id to the pro tion require 
ments of the Aircraft Industry for high-tonnage 
pres es up to tH) OOO tons Cal city H P Ml 
teamed with the Austin Compan ind have 
organized the Throatless Pre Conipany to 
design, bu ind install these economical, 
high-tonnage units 
If it’s hydraulic pressure processing 


t point to talk to an H-P-M engincet 


WATCH FOR THE ANNOUNCEMENT OF THE 


HIGH TONNAGE PRESSES »\ THE HYDRAULIC 
Ox, AML Westinghouse "PRESS: MFG. CO. 


—_— , 


Ot 1092 Marion Road, Mount Gilead, Ohio, | A 
¥ CURTISS-WRIGHT 7hliaon Presses for Every Pressure Processing Application 
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Coaxial Cables—'Surco” coaxial cables include a wide 
variety of types, such as low capacity, extra flexibility, 
small diameter, microphone 2 conductor, and high tem 
perature “Teflon’’. Conform to Military Spec. Jan-C 
17A. Many special designs. If you hove a cooxial cable 
problem consult us 


Miniature Wire & Cable—''Surco” minicture wire and 
cables are made in conductor sizes down to No. 32 AWG 
in stranded and solid. Close control in manufacturing per 
mits small finished diameters on both single and multi 
conductor cable. Available in standard colors with and 
without nylon jacket or shielding in the various viny! or 
polyethylene compounds 


“Surflene" Insulated Hook-up Wire—'Surflene”, 
extruded monochlorotrifluoro-ethylene, has excellent resist 
ance to heat, abrasion, and most chemicals, including 
nitric acid, Having high dielectric strength and insulation 
resistance, it is especially useful in totally enclosed ap 
plications with continuous temperatures up to 135°C 
*‘Surflene” is available in 15 solid colors and wall thick 
nesses down to 0.008". “Spiralon” colors presently under 
development 


Multi-Conductor Cables—'Surprenant’ multi-conduc. 
tor cables are available with conductor sizes from No. 32 
AWG and larger, with or without nylon jacket or shielding 
and can be made to specification for special design and 
applications. Close tolerances permit unusually small over 
all diameters and “Spiralon” cclor coding permits easy 
identification even when hundreds of conductors are 
involved 


New Improved Aircraft Wire—Surprenant new light 
weight, smaller diameter MD wire-(vinyl-glass braid-nylon) 
and the standard Surprenant sandwich construction (vinyl 
glass braid-vinyl-nylon) give excellent overload safety, 
high and low temperature performance, good electrical 
properties and have a nylon jacket giving greater re- 
sistance to abrasion, fungus, moisture, hydraulic and other 
oils (nylon braided jacket on sizas 10 AWG and larger 
for greater flexibility) and are made to conform to MiL- 


W-5086. ‘Surprenant’” also offers nylon jacketed- poly 
vinyl-chloride construction made to conform to Military 
Spec. AN-J-C-4BA. 


“Spiralon"—*Surco-Spiralon” color coding is available 
on ali vinyl, polyethylene, and nylon insulated wires, with 
or without nylon jackets. One, two, or three color stripes 
are available in the standard Nema colors providing 


almost unlimited color identifications 


Solid color insulation is also available in the 10 standard 


Nema colors 


“Surco” A-10 For (105°C) Hook-up Wire—A-10 is 
on unusually high grode vinyl insulating compound devel 
oped in our own laboratories for a better hook-up wire 
it has excellent resistance to deformation, soldering, high 
temperature, low temperature and aging; high electrical 
properties; Underwriters Lab. approved for continuous 
operation to 105°C without fibrous covering. A-10 in- 
sulated wire made to conform to MIL-W-16878 


JAN-C-76 Hook-up Wire—Made to conform to Mili- 
tary Spec. (WL-SRIR-SRHV-SRRF) in all sizes. WL available 
with nylon jacket or gloss braid. The nylon jacket has 
greater abrasion resistance and high surface resistivity 
under adverse conditions. SRIR-SRHV-SRRF available with 
primary insulation only or with the addition of a gloss 
braided covering. All standard colors including ‘’Spiralon”’ 
spiral striping 


“Surco" Tubing—'Surco” vinyl tubing is available in 
special formulations to provide low temperature (~65°C), 
high temperature (U.L. approved for 105°C), high dielec- 
tric strength, flexibility and colors. Standard compounds 
are carried in stock in regular sizes. Polyethylene and 
nylon tubing are also available and are carried in stock 
in natural color, limited sizes. 


MIL-W-5274A Radar & Electronic Hook-up Wire 

Made to conform to Air Forces Spec., this wire offers 
excellent low temperature performance. Nylon jacketed, it 
has high abrasion resistance and superior surface resistiv- 
ity even under adverse humidity conditions, making it very 
adaptable for high impedance circuits 


Extruded Thin-Wall Tefion Insulated (210°C) Hook-Up Wire—Continu 
ously operable over the range from~90°C to 210°C without appreciable deteriora 
tion, extruded “Teflon” (polytetrafluoroethylene) is now available in walls as thin 


THIN-WALE 


INSULATED 
HOOK-UP 


(210°C) 


as 0.010" (type WTE) and 0.015” (type RTE). Teflon combines non-flammability, 

chemical and solvent resistance, high volume and surface resistivity with extremely 

low electrical losses. This wire is available in oll flexible strandings from AWG 30 

PRE to AWG 10 and conforms to performance requirements of MIL-W-16878. Colors 
conform to MIL-STD-104. 





Sump 


199 WASHINGTON ST, BOSTON 6&8, 


“ Engineered Wire and Cable for 


the Electronic and Aircraft Industries” 


MFG. CO. 


MASS. Plant CLINTON, MASS. 





chopped off and leveled f 
mentation. Buildings and ton 
cording equipment now crest the peak 
and make it one of the most completely 
instrumented areas im the United 
States 

> Coordination—A!! instrumentation on 
the range is the responsibility of Army 
Ordnance. ‘The development of new o1 
special kinds of instruments is also 
a task performed by the Army, al 
though the ARDC development centers 
might get into the job at different 
levels. There is liaison and coordina 
tion between the instrument makers 
and the instrument use 

e Land-Air, Inc. operates the test in 
strumentation under contract 

© Range safety is handled by a joint 
Alk-Army committee. 

@ Missile recovery is the province of 
Army. 

e Missile scheduling is handled by a 
unit within the Missile ‘Test Group 
[hey consider requirements  jointh 
with Army; there is considerable give 
and-take with the staff of the White 
Sands Proving Ground 

PLink to AFMTC—Thx onnectin 
channel between the work of the Hollo 
man Air Development Center and that 
of the Air Force Missile ‘Test Center 
at Patrick AFB is determined primarily 
by the type and status of th particular 
missile 

Currently accepted policy says that 
Holloman will worry about any 4 
coverable missiles or test vehicles and 
short-range weapon Ihe APMI< 
will take over when missiles become 
“semi-reliable,” go on an operational 
tatus or are required to undergo long 
1ange testing 

“Training guided-missile outfits 1s 
going to be a tough job,” says Col 
Ostrander. ““We have such a limited 
number of ranges in this country and 
their use is heavy enough now.” 

Another tough job for the Center has 
been getting and keeping the military 
and civilian personnel with experience 
in guided-missile work. ‘Turnover of 
such people hurts, Ostrander say 
> Helping Hands—Contractor support 
is one of the big jobs at Holloman, 
although it is the last task defined in 
the statement of mission. 

In effect, the contractor moves in 
as a tenant. Holloman furnishes build 
ing space for missile assembly and 
checkout, and office space for techni 
cians. If the contractor needs airplane 
for flight test work or for airlifting a 
missile from his home plant, Hollo 
man supplies them 

When the missile is ready for firing 
Ifolloman takes over the administrative 
worries that go with the task. ‘They 
range transportation to the launch 
ing site, handle scheduling of the firing 
with the joint committee. Channels of 
communication and radio frequenci¢ 
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RYAN FIREBEE. pauses at the end of launching track for count-down before firing 
we 


BOOSTER blasts Firebee off track and INTO FLIGHT After boost phrase 
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leaves Firebee in flight PARACHUTE recovers drone after test run. 
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FIREBEF. on zero-lencth launcher shows unusual configuration of triple tail 





and 
Control Systems 


Do you have a control, or control 
system, problem? If so, we'd like to 
help you solve it. We've enlarged 
our research and development 
section so as to be of greater serv 

One 


project, now under way, is devel 


ice to the aircraft industry 


opment of an even better control 
system for positioning an actua 
tor by manual remote control or 
keeping two or more actuators 
in the desired relative positions 
Another is 
bility of 26 volt DC control and 
A third is the 


perfecting of a 400 cycle control 


widening the applica 
control system: 


to operate with our 400 cycle, 110 


volt motor and new actuators 


Our broad experience in the 


design and manufacture of 


electromechanical actuators, 
coupled with our expanded facil 
ities for research and develop 
ment work, enables us to give 
you more help. Let us develop 
a control system to exactly meet 
your application. Our recommen 
dations will be based on an 


analysis of your needs 


A full statement of your require 


ments will permit us to study 
your problem and estimate our 


ability to solve it. 


, “PIBBOBME— 
ACCESSORIES 


CORPORATION 


1414 Chestnut Avenue 
Hillside 5, NJ 
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\ project officer is fed 
Holloman for l 
task 1 
cts hi wuthor 
mitracting offeci 
© Hands Off—B: 
to the contractor 
ren’t authorized to do 
It’s the contractor's missile 
it’s ready to fire, we just 
nd watch 
Ph i ff approach 
by the rontine for asking the 
to make a pecih cst TAD 
this directh t] questioning agen 
is Wright Air De Center 
nd through thi 
requests for 
LAD 
Holloman 
order on i 
tractor wait 
routed to 
W ADK 
linal task of the bas 


to report on thre 


iain 


ond actin i iid 

Holloman personne) 
invthing = clsé 
ind when 


tand back 


t pified 
contractor 
can’t do 


clopm nt 
hannel must go am 


ontractor activity from 
however in use a top 
firing and make the con 
while the que 
formally 


tions = are 
him through 
pel onnel l 
though thi 
is not the official report which contain: 
the test data. The HADC report i 
on the lines of a summary, with 
drawn data o1 
report savs whether 


hiring 


Wore 


no conclusion from 


observation The 
worked 
Recovery—Aftcr impact, the 
iction with its re 
teams. Liaison aircraft—Cessna 
1 Convair L-5 and a Sikorsky H-5 
helicopter—scoot along — th valley 
earching the area around the predicted 
ind plotted impact point 
“We fly around 500 ft., 
vith a single search plane, although 
omctimes we have used three,” said 
I.t. Robert Hubbard, one of the Army’s 
pilots “Once spotted the im 
pact point, we radio back to the ground 
circle the lead 


impact site 


the missile 
& Missile 
Arm 
COVCTS 


1.19 


wings mto 


generally 


we've 
parties and area OT 
them to the 

“Tt’s not easy to find a missile 
scattered itself the desert floor 
or bored its way in. We've flown over 
an area several times before spotting 
the missile lying in plain sight on the 


that’ 


over 


eround 

“It mav be so far 
the ground parties 
overnight and go on in th 
We con land 
them or go on back to base 
rain the next dav.’ 
© Retrieving—Hubbard said thes 
1 bulldozer on occasion to dig out 
and often there 
pecial trailer required to 
missile back to base These 
ll] Army equipment 
done by the 


from base that 
have to <¢ imp out 
mominge 
mvwhere and stav with 
ind fly ont 


HCC ck d 


bombs or missile 
vould be a 
haul the 

ie I ir 


One other job group 


Corredaitili 
Llibb 


' 
i 


Research Test Branch 
The research test branch, said M 


; ! of furn 
three test facility the Aer 
ket: balloons for high-altitude flig 


peed t t tract 


t branch i de 
yperations or test section and 
ng and development 

r group handl il] 

hanical installation 
development, and all aeré 
mechanical problems 
ment of new test item 

( ipabilits of the section to do origi 
nal work is developing now but only the 
initial stages of such a have 
b 1) re iched 
© Acrobee—One of the most versatile of 
test vehicles is the Acrobee high-altitude 
ounding rocket (RTV-A-1A), devel 
ind manufactured by Acrojet Fn 
nneering Corp. Thirty-seven round 
been fired out of the tilting firing 
tower since Dee 1949 

It is not a cheap program. Fach 
round costs about $20,000 to buy and 
$500,000 to launch, 
evervthing and everybody involved 
lest results from this workhorse rocket 
have proven its value 

Acrobee is 26-ft. long and 
its slim 1,100Tb. bulk i 


piping and powerplant The 


oped 


h ive 


nearh including 


most of 
propellant, 
small re 
is concentrated in the ogival 


instrument tel 


Tl vince I 


nose section where 


meter equipment, fruit flies, mice and 
monkevs have made the trip to altitude 
P Leaning Tower—The 120-ft. high 
tecl launching tower is visible from far 
off. Tt juts skyward, its red steel tru 
tied to a concrete base, and lean 
permanently one degree to the North 
This tilt gives initial guidance to the 
Acrobee, which ha of guid 
ince or control once it leaves the tower 
I'wo legs of the tripod base are on a 
North-South line, with the 
leg shortened to give the permanent list 
Ihe west leg is mounted on 4 hvdrauli 
vlinder, which serves to tilt the tow 
between two degre 
Initial de 


tion in 


] 
WOTk 


no mcan 


northern 


through an ar 
East and one degree west 
flections in these dire 
pensate for the earth 
wind drift 

> Viring 
Acrobec 
the tower 


CON 
rotation ind 
renerally at dawn 
ire loaded into 


literally on 


lirings are 
ind its booster 
verticalh 


bearing 
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LUNDY MANJ FACTURING CORPORATION - 
36-08 33rd STREET, LONG ISLAND CI7Y 6, N. Y. 
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3) AEROMOTORS 7 IRIS-ELO VALYVI my 


Western Offices: Los Angeles Tel. STate 4-4007 
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INSULATING 
TUBING 


SAVE SPACE 


INVENTORY 


Easily the most economical insulating tubing and sleeving for commercial use... equally 
and ideally suitable for the insulation demands of Classes A & B. Separate A & B inventories 
unnecessary — space and dollars saved when you use TURBOTUF. 


Easily the finest insulating tubing and sleeving — Meets exacting specifications for durable 
resistance to icy or sweltering temperatures . .. made of superior materials to give long 
wear — won't crack, bend, chip, or peel under rigorous abrasion . . . excellent pliability — 
can be knotted, bent, tugged at, stamped on — springs back in perfect condition . . . easier 
to handle because of its uniformity ... won't fray... not affected by oils, alcohols, 
alkalies and weak acids — high dielectric strength and long life. 


PROTECT YOUR EQUIPMENT — SAVE MONEY — GET “DOUBLE FEATURE’ TURBOTUF 


TURBO 
The William @:);%:\ [22 and Co., Inc. 


Dept. A8-17, Willimantic, Conn., U.S.A., Tel. HArrison 3-1661 





TURBOTUF Insulating Tubing and Sleeving *» TURBO Insulated Wires - 
Wire Markers * Extruded Tubing + Varnished Saturated Sleeving and 
Tubing * Cambric Cloths, Tapes, Papers + Mica 
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three rails extending the hei 

towel! 

After the conventional 

countdown, the booster 1 

icceleration of the missile 

in a split second it is clear 

ind blasting up. In a few 

booster has burned out, 

rocket engine in the Aerol 

fired ind cparation of 

vehicle take place 

© Flight Path—Between 3° 

onds after firing, the ustain win 
has exhausted its propellants. By then 
\erobee is ripping along at about 4,600 
fp ind has passed 75,000 ft 

Irom there on, it coast 
vhich depends on the paylo 
operation of the engine. Peak al 
run close to 80 miles. With thi 
ind monkeys inside the Aerol 
miles was reached 

Once over the top, Acrob 
fall, tail down, towards the 
ibout 200,000 ft. the tail con Dit 
off. This makes the rocket unstabl 
begins to tumble and the drag 
creased, slowing its plunge. The 
free-falls to about 20,000 ft., here 
nose cone is blown off. ‘That section 
which contains the instruments and 
recorded data, is lowered to the ground 
by a gaudy orange and black parachute, 
to make for easy spotting by the Army 
recovery groups 
P Iree Balloons—The original purpose 
of free balloon flights at Holloman has 
been expanded to a large collection of 
research projects. 

In 1950, the idea was to use the bal 
loons as a pre-flight checking vel 
for the expensive rocket instruments 
that had to work nght the first time 
Now balloons carry payloads of several 
hundred pounds to altitudes around thx 
100,000-ft. mark, and investigate a 
variety of altitude phenomena 

‘The many tasks performed by th 
versatile vehicles and the manner in 


] 
1iCie 


which the organization of the balloon 
flights cuts across almost all of the 
ARDC centers sets them apart a 
unique tools 
> Rocketing Railroad—The original pur- 
pose of the supersonic test track at Hol 
loman was to launch guided missil 
ich as Northrop’s Snark, and _ target 
urcraft. But like the balloons, the origi 
nal purpose has since been swallowed 
up in a formidable list of tests that can 
be performed conveniently and cheaph 
with the track. 

Spt ial test vehicles, called sleds, rid 
the steel rails on stellite slippers, cart 
ing equipment down the 3,600-ft. 1 


Space Biology 


live hundred fruit flies hold the 
rent free-balloon altitude record, 
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Compact, powerful, custom-built A.C. or D.C. 
motors for ELECTRONICS and ELECTRO-MECHANICS 


need electric motors for maximum 


Wherever 


In minimum 


you 


power size, Pesco has the basic co-ordi- 


nated frame sizes and power elements you'll require. 


For example Pesco motors are now in use for: 


cooling (blowers for electronic equipment), tuning 


(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 


as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt 
120 volts D. C.; from 1,100 to 6 


ages from 6 t 


BORG - 


24706 NORTH 


PRODUCTS DIVISION 





H. P. for operating speeds up to 15,000 R. P. M 
Special, high-altitude design will operate from 
165° F 

Pesco high-frequency A.C. inducti 


5 
to 4+ 
n motors, squir- 
ited 
f 01 


rel-cage type, are built in a series of 5 co-ordin 
frame sizes to meet horsepower requirements « 
to 9.0, at 400 cycles per second 

It for 


Motors in these frame sizes can be bui your 


specific frequency, using standard parts to obtain 


Consult I 


require 


the speed and power rating desired 
Engineering Department concerning your 
and no obli 


ments. Strictest confidence gation, 


of course! 


RATION 


BEDFORD, OHIO 


WARNER 


MILES ROAD 


CORPO 
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effect to 


mic ray mtensitv 1 
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ravs will do to man. 
varies from 
pos ibly lethal.” 
lruit flies are used be 
well known genetically. Their life 
cvele 1 two wecks, which is brief 
enough so that a short period of tim 
ifter the flight will produce enough « 
pring and successive gen 
make statistical studi 
© light Detailsk—The general 
details of the test 
plained by Maj. David Simon 
flight surgeon no igned to 
of the laboratory 
Simon 
tion 3 
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it ground level, aithough 
nuclei of hydrogen and helium 
to some extent 
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in rip through tissu 
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FOR YOUR “AN” OR STANDARD 


|} STAINLESS STEEL 


FASTENERS ... is 


For quality 
aud delivery 


Place your orders with Allmetal for 
Stainless Steel Fasteners that meet the 
rigid specifications of the Aviation In- 
dustry. All types and sizes, “AN” or 
STANDARD, in stock. Stainless Phillips 
Recessed Head Screws and Specials 
available too. Complete facilities un- 
der one roof assures prompt delivery. 


WRITE FOR CATALOG §$ 
ALL MADE 
TO “AN 
SPECS 
MACHINE 
SCREWS 
N 


RIVETS 


_ WASHERS 


© 


\ VAVUVIVE TA 
“ SK SCREW PRODUCTS COMPANY, INC. 
33 GREENE STREET NEW YORK 13,N. Y. 


MANUFACTUR > SINC i929 


ENE™ 





this created a stir 


with nothing stirring 


VIBRATION and SHOCK 


Problems raised by the enormous 
horsepower and speed of today’s 
aircraft, and increasing use of 
electronic equipment, have been 
solved with surprising results by 
Robinson Vibration Control 
Systems. 

These mounting systems keep 
equipment free-floating and 
motionless under almost unbelier 
able conditions of vibration and 


shock. 


Built to last a lifetime 

Robinson Mounting Systems 
employ all-steel, load-carrying 
cushions of Met-L-Flex By an 
exclusive method of fabrication, 
Robinson Met-L-Flex cushions are 
inherently damped, and they do 
not pack down or wear out 

They are the most durable 
Mounts ever built for air-borne 
equipment 
* Met-L- Flex ws the copyrighted designation 
for the all-metal resilient cushions developed 
and pioneered by Robinson, 


Meets exacting requirements 

Some vibration problems are 
solved with standard Robinson 
Mounts. Others call for specially 
designed systems to give the great 
est efficiency and economy. An 
example is the “center of gravity” 
type (illustrated above) developed 
for Minneapolis-Honeywell Reg- 
ulator Company. 

This mounting system prov ides 
utmoat stability jor equipme nt 
which is narrow and tall and has a 
high center of gravity location. In 
this case the center of gravity lies 
in the diagonal plane of the 


mountings. 


Do You have a problem 


in Vibration Control? 

Robinson Mounts are designed 
for light precision instruments 
electronic equipment of any size 
or weight, for aircraft, ground 
vehicles and heavy machinery 

li you want to know how this 
yeu development in vibration con- 
trol can be applied to your prob- 
lems, write u immediately, 
attention of Dept. {We 


( /ROBINSON AVIATIGN’ING. 


sd ad 7-41-10) Le) 


hy 
YL: CAAA 
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NEW JERSEY 
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[his program lias been running for 
more than a year, and countless mal 
flics have made the trip aloft, have been 
recovered and mated to virgin femal 
for genetic studies. It is definitely not 
encouraging to look at the charts of 
inherited characteristics plotted from 
these test runs and to see long line 
drawn through an occasional generation 
[he lines are marked “Lethal 
> Fly Carrier—A bright orange sphere i 
the balloon gondcla on these tests. In 
ide the zippered canvas covering i 
about three inches of Fiberglas insula 
tion and an aluminum sphere. Four 
creened cages are supported inside the 
phere on plywood bulkheads, and in 
these boxes, of course, are the flies, 125 
pel box 

No oxygen is added to these con 
tainers for the flights, but Simons said 
that they do throw in some soda lim 
to keep down carbon dioxide 

Almost all of the flights use balloon 
for the test vehicles, because—at the 
lower surface of the cosmic ray laver 
i long exposure is necessary to make 
sure that some flies will get hit by th 
tray nuclei. During a 24-hr. exposure 
Simons said, only one or two fli ir 
ipt to get struck 
© Recovery Problem—I hi 
transition from primar radiation to s¢ 


MAXIM 


ondary—which occurs when a primar 
collides with another particle—is at 
about 70,000 ft., but Simons said that 
flights have to go to 90,000 ft. to get 
any kind of resuits. He would like to 
get exposures of at least 72 hr. dura 
tion in order to speed up th lata 
gathering 

Simons = that the problem 
in all the test 
tainer; there is some difficulty vet in 
working out the tracking of the sphere 

On the use of rockets, Simons said 
that they were used occasionally for the 
studies of excessive or zero gravity, but 
that the short duration at altitude mad 
them undesirable for radiation studi 


s recovery of the con 


Drones 


Part and parcel of the development 
of anv we: apons 51 tem is the parallel d 
vclopment of targets to prove the 
tem. At Holloman, among th 
type of target drone aircraft two an 
Wailable in quantity Radioplane 
OOW-19 and Ryan's Q-2 Virebce. 

Phe OQ-19 is the latest in a long 
line of target drones built by Radio 
plane, originally the property of act 
Reginald Denny and now owned | 
Northrop. Perhaps more than any oth 
contemporary aircraft, the OQ-19 ov 
its success to long backgrounds in model 
building and flying on the part of it 
developers. 
© Life Span—The best illustration of 
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15,130 Gallons’ Gas 100 Bombs for Bombing Rur 


This tremendous investment? in time and materials is job ot training much more quickly, but effect tremen- 
necessary to turn an airman into a skilled bombardier! dous savings in tuel, personnel, airplane maintenance, 
But costly as it seems, it’s a bargain compared to what practice ammunition and bombs 

it would be without radar training devices that ground Ihe lectronics Division of American Machine & 
train aircraft observers. These devices simulate actual Foundry Company, working closely with the Air Force 
flight conditions and enable Air Force personne! to learn ough its various Commands, derives great satisfac 

to hit the target...berore they ever leave the ground! tion trom the part it plays in keeping our Air Force the 


These new electronic trainers not only do a better best-trained in the world 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New } yy Aye 
ie 


AMF does it better automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES : Radar antennae and drive units * automat 
loaders for Army and Navy weapons « elevating and azimuth mechanisms « cooling fans for Army tanks « airplane parts « mobile ovens « electron 
training devices « navalordnance « rolled and weided steel product « shell components « silver-zinc batteries « special military projects 


201 





The complexity of modern air 
defense—extreme aircraft spec ds, 
highly complex weapons, new 
combat strategies, the advanced 
Slate of today’s technology—poses 
serious problems for the scientist 


and engineer. 
T Y Y Y Y . © 4 f | < t | 1 lie 
PLAN N [ING THE RIGHT ANSW ERS ne significan soludon 11CS 
in the extensive use of air- 
borne automatic equipment, 


including electronic digital 


computers, to augment or 
replace the human element 
in aircraft control. 

At Hughes Research and 
Development Laboratories 








Dr. F.C. Nelson Cleft), Head of Computer 
Systems Department, and J. H. Irving, 
Head of Systems Plannit , and {nal IS 
Department, discuss a problem in the 


Systems planning and analyst fave. 








each problem is attacked bas- 
ically, beginning with systems 
planning and analysis. This 
consists of an exhaustive ex- 
amination of the requirements 
ofa problem, together with an 
evaluation of the best means 
for satisfying these require- 
ments. The objective is to 
design the simplest possible 
mechanization consistent with 
a superior performance. 
These techniques, employ- 
ing many special talents, are 
responsible at Hughes for the 
successful design, develop- 


ssth, clock fh ailpesies 


Ack® clack 1] 1117 


re & cod 
* fe 


fe ee 


ment and produc tion of com- 
plexly interacting automatic 
systems for all phases of elec- 
tronic control of interceptor 
navigation, flight control, and 
fire control. Similiar accom- 
plishments may be pointed to 
in the guided missile field. 
Methods of systems plan- 
ning and analysis responsible 
for achievements in the mili- 
tary areaare also being applied 
at | lughes to adapt electron 
digital computer techniques 
for business data processing 


and industrial controls. 


_— 





HUGHES 





nd Development 


ratories 


CULVER CITY 
LOS ANGELES COUNTY, 
CALIFORNIA 


PIIYSICISTS 
ANID 
ENGINEERS 


wn ti 


Hu hie 


oa 
computer field are 


achiviti 


creatind some rich 
/ 
POSMIONS i Tile sy fom 


Planning and Analyst 


/ 
Department. /-xperienc 


wl tie desion and 
application of electron 
digital computers 


desirable, but not 


“ 
essential, Analytically 


inclined 1 hysict ts and 


' 
engineers with a bact 


{ round i STCTHS U ork 


/ 


are mits d Kk ap} ly 





We One Freud. 


THAT MISCO PARTS ARE USED IN THE 


SEOEMR Ls £B- £9 ao 
STRATOFORTRESS 


its EIGHT 
Powerful PRATT & WHITNEY AIRCRAFT J-57 
Engines employ INVESTMENT CASTINGS by 


(MISCO ) 


PRODUCERS 9 AIRCRAFT AND INDUSTRIAL INVE INVESTMENT CASTINGS 








Today, when aircraft and aircraft engine builders 
alike demand the utmost in dependable precision 
castings, they look to Misco for accuracy, large 


volume, and substantial production savings. 


Pioneers in the precision casting of heat and corro- 
sion resisting metals, Misco has years of experience 
in this highly specialized field. 

The Misco Precision Casting Process, with rigid 
dimensional and metallurgical control, X-Ray and 
Zyglo inspection, affords every assurance that 


customer requirements are met, 


H5hiw Ypwsin Cmshnn TD Confea Wa 
WHITEHALL, MICHIGAN 
PLANTS AT: DETROIT AND WHITEHALL, MICHIGAN — OFFICES IN ALL PRINCIPAL CITIES 
TELEPHONE: WHITEHALL 2-1515 
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this is the launching technique. Often 
fired from a catapult or even one of the 
rocket track sleds, the OQ-19 has re 
cently been flown off the ground on a 
control line 

© Firebee—Ryan’s ©O-2 drone’ wa 
launched initially from a modified 
Douglas B-26. Later techniques have 
made it possible to ground-launch the 
Firebee using a solid-propellant Rato 
unit. 

Most of the Firebees now operated 
are powered by the Fairchild J44 turbo 
jet, a lightweight engine of monocoque 
design 

A few of the Firebees have been 
flown with French Marbore jets which 
have a lower fuel consumption 
> Engine Mounts—The Fairchild en- 
gine as mounted in the QO-2 needs no 
extra tailpipe other than that supplied 
with the engine. The Marbore has a 
long and angled tailpipe to compensate 
both for the engine’s shorter length and 
the direction of flow through the turbo 
jet 

“Getting at the power plant for 
maintenance Or removal is a cinch with 
the cowling design Ryan developed,” 
said Walter Andre, civilian engineer in 
the drone section 

\ wedge-shaped piece lifts out of the 
upper cowl about two feet behind the 
nose. At the pointed ends of this wedge 
are hinges with their hingeline across 
the fuselage from right side to left. The 
mechanic unlatches the cowling at the 
rear of its lower surface, and the whole 
cowling swings down, rotating around 
the hinge line until the wedge-shaped 
open segment is closed 
> Recovered Birds—A line of Virebees in 
various states of teardown and assem- 
bly indicated the endurance of “birds” 
which had already flown and been re 
covered. Their red noses bore white 
stencils of the Firebee under a_para- 
chute for each successful recovery. Top 
score for any drone in the hangar was 
nine recove;ries. 

Andre said recovery of the bird has 
been highly successful. Capt. Jay Smith 
of the Parachute Branch said that the 
Firebee was a good example of a fine 
installation of a parachute recovery 
system 

Only two of 71 flights cracked up it 
stead of floating down under the silk 
On the two that failed, post-mortem 
uncovered the reasons ind there iren’t 
likely to be anv more failures from that 
cause, 


Parachutes 


If there is a parachute problem, the 


chances are that Capt. Jay V. Smith 
can help. He is head of the Parachute 
Branch at Holloman, and his group is 
et up to manufacture, repair and test 
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than “opposite polarity’ ignition system (left). 


NEW G-E Capacitor Discharge Ignition System (right, above) gives more effective spark 


New G-E Ignition System Gives 
Jets Fast High-altitude Starts 


Exact performance data is clas 
be said about G.E.’s new Cap. 
Systems for jet aircraft 
1. These ms assure 
altitudes. Full-scale engine 
these G-E systems fire |« 
peratures—at altitudes fat 
apacitor Discha 
itors, pre 
spark ecaus S m ave j aled rh ; 


lischarg 


their 


Fie caaeactonclastninnion GENERAL @G ELECTRIC 


3. The main components are 


with removabl overs. Maint 


Section 210-73 
General Electric Company 
Schenectady 5, N. Y. 


Please rush me your free bulletin on G-E Capacitor 
Discharge Ignition Systems for aircraft (GEA-5996). 


Reference Immediate project 


Position 


right, above 


LIGHT WEIGHT of G-E capacitor discharge ignition system 
New 


is clearly evident, compared to “‘opposite polarity’’ system 
system is about 50% lighter. 
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hutes from 10 in 
tt. acro 
Do bare 
pressure \ ? Smith outht ha 
one. He says that it is a little too heav 
ind a little too complicated for 
onnel chutes right nov Dut at 
every time 
Pe ‘ilicy Find Answers—L. 
know the drag characterist 
WAKO pheri il chute? Smith 
in probably dig out the figur 
Are you stuck for space in the chute 
... are Engineered to Excel compartinent Irs pressure pa king 
in innovation in technique for queez 
in Control Performance eee ing out all trapped ur during the pach 


. mg process 
In Aircraft, Leach Contactors are used by every 8 


major manufacturer. Control problems are getting 
tougher —and that’s the way Leach likes them. There 
can be no gaps in the many factors involved or 

in quality control either —where aircraft 
performance is concerned 


pel 
I 





you want some design advice tor 
that recovery system for your next mi 
ile Smith makes a fervent plea t 
illow for altitude enough and 
cnough to accomplish the tas} 
> Branch Mission—The job of the para 
chute branch is to provid I ’ f 
the contractor to install and 
parachute recovel tem 
duct tests to improy 

lo accomplish this job 


SCHEMATIC : 
l heduled to mak ibout 


Ai -—@ . ~—o- per month, based on 


1%) <Q, per month, But Smith 
; availability cuts that fi 


110 ** | 
is mucn as 25 





I'wo general types of 
schedul 


Hie 


Leach Part 
No. 7064-758 ‘ a der the work 
seh bane 9 e Proving tests of a n 


; 


DIMENSIONS tem, a recovery modifi 


tonal mnponcnt test 

e Service tests of par 
they 17 used i a 

inv new or repaired hut 


They have develop 


tainer for chute D 


ss - 


gener il-purpose bos 
bomb chop off the 


car mounting lug 


| - 
— e ———4 


CHARACTERISTICS /s S\s 
APPROVAL: r J . . 
Approved as AN-3350-1 per Spec MIL-R-6106 ‘O) [ (--) 
(inverted terminals and side mounting) - 
Approved as AN-3350-2 per Spec MIL-R-6106 9) © 
(supersedes AAF B-11, B-5B and NAF 1204-1 \ ® 
for new design) (> ** Rd as ‘ . ! 
CONTACTS : tion with a sheet-m 
Arrangement Single pole, single throw, using the nose sh ipes fr 
normally open, double break _ ind 2.000-Ib. bomb th 
Rating 50 amps resistive, inductive, and - , 
motor load at 29 v d-c range of contain that 
loads from 240 to OOO Ib 
colt > , , 
190 chan, 84 v dc contlavens duty - Instrumentation— |) 
Pick-up 18 v d-c max — rigged in the bomb-ba 
Drop-out—-7 v dc + 0, —5.5 : | wing of one of the dr 
WEIGHT Douglas B-26, Boeing B-17 
0.54 Ibs. approximate or Douglas C-47—taken to 


For your specific requirements and for dropped 


BETTER CONTROLS THROUGH BETTER ‘on cme ae Instrumentation is GSAP 
CONTACTORS — Specify Leach . , Lae photog iph the cde ploy rmicl 
| chute, and accelerometer 


thy opening shock and 


Write for new Brochures 
Base mstrumentation 
time relationship durin 

" In spite of the 600 
5 : > TH ‘se Ly 7 A V¥ / i! 
LEACH RELAY C rus 
’ vhich time 
ther 
5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 


Representatives in Principal Cities of U. S. and Canada 
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PRECISION FASTENERS 
.-e the basis of engineering excellence 


There is one correct fastener for each 
application on every job. VOI-SHAN 

has the skill and experience to design 
and manufacture that fastener for 


experimental or quantity production. 


De AN 


MANUFACTURING COMPANY, INC. 


Serving the Aircraft, Automotive, Marine, Rail, and Oil lool Industries 


8463 HIGUERA STREET ®@ CULVER CITY, CALIFORNIA 








MILITARY NEWS from the world’s largest light plane producer 
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VETERAN CESSNA L-19s 
SERVE ARMY, MARINES 
AND NATIONAL GUARD 


Combat-proved Liaison Planes 
Used To Teach Reservists Flying, 


Observation, And Fire Direction 


Introduced to U. S. Army and 
Marine fighting units in Korea 2% 
years ago this month, the Cessna 
L-19 


being used in increasing numbers 


by National Guard units, too, it 


observation plane Is now 


announced recently by Cessna 


officials in Wichita, Kansas. 
The versatile 2-place, 213 H.P. 
nicknamed the “Bird Dog” 


was 


plane 
is used in teac hing selected Re- 
In 


addition NG Infantry regiments 


serve Infantry officers to fly. 


each receive two L-19s which are 
used for training personnel in 
aerial observation of targets and 
direction of air and ground fire. 


F il i ti at 





+ 


Flexible as the L-19 = 


engineers have now done it one better in the new XL-19B—a 


sird Dog” has proved to be, Cessna 


turbine-powered version of the L-19 that flies on any grade of 
fuel, even diesel! 

Other current Cessna projects are development of a new Navy 
helicopter, production of assemblies for bomber and fighter 
planes and research in Boundary Layer Control which greatly 


shortens the take-off and landing distances required by high- 


speed aircraft 


CESSNA AIRCRAFT COMPANY, WICHITA, KANSAS 


IN ARMY OBSERVATION PLANES AND TURBOPROP RESEARCH... 
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means time, and what seems like dupli 
cation of effort. Smith is the exact 
antithe of the guy who has a book 
and doesn't want another; parachute 


systems come im libraries 

There isn’t any system big enough 
for the recovery of really heavy objects, 
Smith pointed out. Right now they 
use multi-stage recovery where one 
parachute is used to slow the pa k- 
age down and others are used for the 
letdown 


History 


Many an Air Force pilot today r 
members lifting B-17s, B-24s and 
B-29s off the runways at Alamogordo 
Army Air Field. This was the onginal 
name of the base that is now Hollo 
Mian. 

The field was deactivated at the end 
of the war 
P First Missile Work—-Meantime, the 
Air Force had been making its first 
steps in the direction of guided missik 
at the Air Materiel Command base at 
Wendover, Utah 

By the end of 1946 the old bomb 
ing range at Alamogordo 
as a good missile test arca 
able land was about 64 miles long and 
38 miles wide, and sparsely populated 

So Col. Paul Helmick, who had been 
in charge of the First Guided Missil 
Group employed overseas for combat 
was sent to Alamogordo in charge of a 
field party to start the base missile 
ictivities. Other airmen and. officer 
were transferred from Wendover, which 
was being closed, and Holloman began 
to grow 

In six months—on Sept. 17, 1947 
the first test round was fired 
> Now Holloman—One year later the 
base was renamed Holloman AFB in 
honor of Col. George V. Holloman, a 
pioneer in the guided missile research 
field 

When the Air Research and Develop 
ment Command was formed in 195] 
the base was taken under the Air Forc 
Missile Test Center at Patrick AFB 
Fla., and was known as the 6540th 
Missile Test Wing. In September 1952 
the base was taken from AFMTC and 
redesignated the 65S80th Missile ‘Test 
Wing. A month later, Holloman wa 
named one of the development center 
of ARIK ind the range wa onsol 
dated with those of the Army in a joint 
cooperative 

North of the Rio Grande, between 
the enclosing arms of the San Andre 
ind Sacramento mountain fl the 
shape ind ibstan 1 | y 
missile 

Now, i in the pa 
traveling the leneth of th 
to the north 
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CONS TANT 


RESEARCH 


and 


DEVELOPMENT 


ELECTRONIC 


ASSOCIATES 


meryboralad 


HAS ENABLED US TO 
PRODUCE ONE OF THE 
FINEST COMPUTERS 
AVAILABLE TODAY. 


AMPLIFIER GROUP, TYPE 16.31C€ 

provides 28 contact stabilized op 
erational amplifiers for use os sum 
mers, differentiators, integrators 
and inverters. Also in the cabinet 
ore oll necessory power supplies 


ond a complete test panel 


MULTIPLIER GROUP, TYPE 16-311 
is @ servo-mechanical mult plier ang 
incremental function generator 
There ore 20 channels, each of 
which is capable of mult plying four 
variables by a fifth 


RESOLVER GROUP, TYPE 16.31D 

furnishes 4 resolving channels and 
12 operational amplifiers Each re 
solving channel may also be used 
for multiplying three variables by 
ao fourth. Furnished complete with 
test panel, reference supplies, and 


power supplies 


CONTROL CONSOLE, TYPE 16.24€ 

Houses the grounded metal problem 
board and its bay, attenvators, ir 
itial condition potentiometers, net 
works, limiters, and all operating 


controls 


SERVO GROUP, TYPE 16.31P—For 
the operations of resolving ond 
multiplying when used with exter 
nal amplifiers. There are two re 
solving and four servo-rultiplying 
channels. The equipment is fur 
nished with test panel and power 
supplies 


INQUIRE SALES DEPARTMENT 


LONG BRANCH, NEW JERSEY 
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FIREPOWER demonstration showers targets with napalm, rockets, bombs and bullets. Lockheed P-°0 roars over wrecked vehicles as 


Center Tests USAF Armament Systems 


AFAC gives developers of new weapons systems a place to 


proof-test their work, get the ‘bugs’ out of components. 


Eglin AFB, Fla.—“Without arma hooting gallery. It is not even com It’s true that 
ment, there is no Air Force plet APAC is a very busy proprictor, omponent line will not 
Icimblazoned in office ind hallways, trying to keep as many customers shoot we must test sufficientl 
n walls and bulletin boards, these ing as possible, while building an addi we are creating a techn 
even words by Lord ‘Trenchard (1 tion to the gallery next door and setting nd capacity; our ability 
garded as the father of the Roval Au up new ind different targets in_ the to the succ of th 
lorce) summarize the philosophy, the — original range plan 
ob definition and the attitude of the But within the next eight months, Remember that 
\ir Force Armament Center, located the Center will have completed th lone in time to be eff 
on Choctawhatchee Bay on the Gulf lion’s share of its facilities, and will be > War Baby— Ili 
of Mexico ible » show the biggest change yet in Center was reall 
@ As a working philosophy, the sentence — capabilits multitude of weapon 
expresses the position of armament in At that time AFAC will be well World War Il. Becau 


cilit 


{ 


the complex picture of ce ntemporary along in its plan to develop an il] no central test fa 
crial warfare veather ¢ ipability for testing any arma Army Air Porc 
@eAs a job definition, it) draws the ment system or any of its Component used during 
broad outline vithin which offices P Not Just the System—Almost ever Comminittce 
men and cwihan vor it this time the phi isc weapons tem 1 tiny 
Center poken around this Center, it is fol he AAI 
@ As an attitude, it reflects the opimion lowed by “and it component hat forced to rew 
of the armament expert turting with is a clue to the stress which has been urcratt, and 
AP AC commande Big. Gen. Ed placed upon sub-items of a system, and — precious time 
ward P. Mechling, and extending right not on the system alone Out of these failing 
on down through the rank “The weapons system concept can't tion that an armamen 
> Analogy—Unlik then medieval be fully successful unless it’s based on would be a valuable asset 
th vers don’t forge the availabilitv of tested components,” Both the Air Staff and 

Vher work Gen. Mechling told Aviation Week University made studies of th 
the | f test \ weapons system has ibout a five Some of these were anned 

v test areca but somebod 


+] 
ii 


t t 


counterpart 
my weapons themsel 

toda equi lent of 
used to itisty thr ustom of the vear lead tink mid the initial choice in 
Middle Ages as to the adequacy of hi of components must be made on the cred that—at that tim 
inmor basis of some CXPCTICTICE So if 1s im near \ ilpar uso, Fla 

In effect, APFAC runs a shooting — portant that the full scale of component — utilized to capacity 
rallery It operat the range, give development b pon ored and ad Ihe decision te 
the customer a place to stand and quately tested for the state of the art ng in with the 
bullets to shoot. It marks his targets, so that systems engineers will have round at kglin wa 
ind gives him the result uitable equipment and test com Vandenberg, then USAF ¢ 


Right now, it is not a very ornate ponent in early 1949 
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id this decision wa 
the facilities of the ( Mir | 
th operational 

\l inmament 

Cpu test 


\ 4 


Wm is those required 
only difference between 
rall is mor 
ré ircd for an APA 
in APG mussion 
began during fiscal year 
ribs 195] thie Au 
¢ Armament Center was officially 
designated, placed under the Air Re 
ch and Dy velopment Command 
md Gen. Mechling was named com 
mander 
© Advisers—lhere were two deter ng 
factor First, experienced people to 
form a strong nucleus were not plenti 


ful cond, the prestige of armament 
n the Air Force wa pretty low 
lmmmediately after hi ippointment 


Brig. Gen. Edward Pont Mechling 





to the ommand of AAC Gen 
Mechling—with 18 vear CX] 
‘Srmy Ordnance before transfer to the 
Al t up a Technical Advisor Group 
of 20 consultant 


Lhes« mcn—armament 


ICTICTIC’ itt 


pecialist nahida 

from imdustry and technical school > Advisory Group Members 
idvise Mechling on modification or ex ter « il A 
tension of the Center and its organiza 

tion. ‘They meet about annually as a 


f the Tech 


group; imdividual member may be 
sked for Pp nswel te pecial 
problem 

As an example, 
might be asked to 
validity of conclusions drawn from 
certain test data; another might be 
isked to recommend the most practical 
method of utilizing the range data 

Although the organization calls for 
\ full-time executive director of the 


TROT | 


1 Group member 


omment on the 


RED BIRD is sweptwing tow target modified from straightwing versio 
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Ke 
Universit 
Hloughton the 
1) Norman (¢ 
p.; Roderic M 
kin-bilmer ¢ ) Coram 
NID, Ohio State Um 
houndation 1] | 
| Klectric Co.; Col 
les Powder Co., 
Hhin ristitute 


ul 


i rth 
Ciremt—Annament ! i 
I quirement lead te 

t! testing 


ircular 


Procure 
period of 
le ned 
mad the 


\t te 
AP AC 


’ 
yor 
| I 


cnt f the final 


@ in the testing phase, the 


ein the development phase 
’ 


if © eval 


¢ During procurement, the armament 
t ictical ameraft and the 
dl together i i 

i it 
e During service life, unsatisfactory 1 
in on the performance 
testing 


k onto the 
oupled vith 
the art and 
Crimine 

11 (| ment 
Phe Channels—These are the step 
t le nd tests m the present 

nent of weapon tem 

¢ Development Planning Objectives arc 
prim i I hie ongimate in 
of the Deputy Chiet of Staff 
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AIR FORCE ARMAMENT CENTER 


Eglin AFB, Florida 
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tor Lx velopment, HO USAI ind 

out of continual reviews of thi 

of the art in acrial warfare. These docu 
ments lead to 

e General Operational Requirements, 
which define in outline a weapons s\ 
tem or a component. GORs go to HO 
ARDC, where a solution is proposed 
the package of GOR plus whatever hel 
can be added is forwarded as a 

e Design Study Directive to the 
Centers for stud lhe Center 

up their version of the proposal, \ 
must be approved at HO ARIX 
HO USAF before work can start 
document is called a 

© Development Plan; approval of 
titutes the authority to go 

mcan Win 


project 
“About 
thi ict 
Deputy Chi 
for APA 
for acceptan 
contre 
eram Wi 
Plans her il] 
We ¢ ! 
several vear head of th 
Wrght Air Development ¢ 
working out the De 1 
Wi help write the te 
Plan after WADC ha 
test objective 
Wi hoose th tvpe of test ind 
techniques, and plan ahead so that once 
the hardware iTTIVe we can tart 
work,”’ Bechtel added 
Second Phase—Development — typ 
testing, usually called Phase On 
not the job of the Center. AFAC work 
starts in the second phase of engine 
ing evaluation, when the contracto 


! ; 
i ma 


brings his weapon down to the Centet 
to use its facihtv 

Ihe Center will t 
Six and possibly Five 
that all six phases of 
on a particular item 

In general, AFAC trices to monitor 
the development phase by watching 
tests while the contractor runs them 
in like manner, Center personnel work 
with Army Ordnanc« They might 
handle special applications o1 cial 
aspects which would put the Air 
in the Ordnance act 

Any minor trouble 
fixed with a minor change are handled 
at the Center to keep from interruptin; 
the test program. If some major troubl 
appeat the item goes back ior de 
ve lopm nt work Phe Center will re 
ommend changes to the Armament lal 
at WADC or est that the project 
officer come down and look the situ 


whi h can be 


tion over 
“Right now 


bit of contractor upport ei 
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AAF Engineering Skill 
Produces New and Better 


Aviation Industry Equipment 


B-T SERIES PORTABLE HEATER 


ENGINEERED METAL SHIPPING CON 


TAINERS 


ermon 


r ] 


AIR FILTERS—FOR RECIPROCATING ENGINES 


Puown Ai Litter 


COMPANY, INC 


215 Central Avenue, Louisville 8, Ky 
American Air Filter of Canada, Ltd., Montreal, P. O 
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We'd like to have them 
ind get a little extra insight 
| velopment problem vheth 
thev've got anything to test. W 
that contractor upport will grow 
word gets around on the fa 
| ive - 
> Procedures—“‘It might be ca 
contractor if he come here 
preliminary discussion tid Ma 
Hale, head of the Project Plan 
ion under Col. Bechtel] 
makes the formal request 
project officer at WAT 

As in other Center 

harges to the contractor 
of the facilities: cost ire 
part of the normal operating 
of the Center . 

linal data mav b ide] 

in the isc of Phas 
may go only to the pn 
ind the militar “Cont 

pe ted,” id Hal 


duce the data for him 





to keep cop because ( 

ible to make technical cor 

ire well-founded.” 
Hal expla ned that human 
test programs ar ken inte 


Research Engineers at using 


more than 


this new Division of = | 2 pilot through 
Bendix Aviation Corporation ie said. “He may 
are thinking ahead to | , ree Flight 


rst. but usnall 


do Our ¢ ll 


faster, simpler methods of 

processing information. : nel up with engineering pil 
Bendix Computer presents a Pilots from the Air Provi 
fresh approach to your ae ver t ore 7 / | 
problem by combining systems ' ‘ > Climate and Problems 
engineering with advanced ’ doesn’t hold us baci 
information processing theory. / fa Col. L. FE. Winebren 

For example, the new Bendix ol —_ We can 
Computer combines greater “gg of of pol 
mathematical capabilities with nen 

simplified programming, “Rut we’ i eae 
increased speed and accuracy Wie ~ tion,” he added When 


with rugged reliability f une down here, th re wa 
q j nothing. Thev could boml 

Our research engineering staff if : Ly | all they wanted. In 1926 

is available to assist you on all your ' find your way throug] 

information processing problems treets werent even 

until near the 

look at it-—the 

ind they've 

hisheri iT retth 


roblem. If we want 
today for more information over the Gulf 





Contact Bendix Computer 


over the irca that 

the red napper ind lo 
nd that’s a big indust 
“Now the air i 

radio, it’s another big 

the communication 

You can ce th 

mmnun tio 


DIVISION OF BENDIX AVIATION CORPORATION a ews lopment Progr 1m 
5630 Arbor Vitae St., Los Angeles 45, Calif ; . now building toward th 
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our test facility. By th 
the bulk of the 
) d instrumentation and constru 
finished 
ip been laid out in 


pring 


tires 
e The first to get the ranges m 
limited operation while the buildup 
ind to get a headstart 
en the special kinds of instrumentation 
that would be needed later 
e The second step onstruction of 
the major technical  facilities—thre 
buildin ind IX range needed to 
Center « ipabl of fulfilling 
ts basi mission 
eThe third will put the finishing 
touches on the Center and give it all 
veath ipability by 
tron instrumentation to the opti 
ns that make up the bulk of 


ring equipment now 


Va progre 1 


mak thr 
Id . ‘ 
aang precision 


buildup 1 complet 


ontiniy ) l one 


ipabilits lev 
hat below the planned ultimate 
> Completed Center—The six ranges to 
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ompleted in th ( 
hap up like thi 
e Precision bombing range. This range 
ot th bombing 
t of bomb 
Data gathering 
i point and 
thre 
ntil bur 
eB 


fry 


line range 
1, +! 


lrom th 


mhput oOmpmne t 
@ Air-to-ground rocketry and gunnery 


if 


range. bu 


01, nae 


' 


e Rocket ballistics range 


Glass to Metal 
Vacuum Seals 


HIGH COMPRESSION SEALS AVAILABLE 
1M ALL TYPES 


&, 


, 


AW CONNECTORS 

Precision construction 
throughout. Glass to 
vacuum = seal 
protection 


TRANSISTOR MOUNTS 
Glass fo metal vacu 
um seal provides com 
plete protection from} metal 

moisture, dust, vary assures 
ing heat conditions} against varying at 
and shock. Germanium| mosphere conditions 
can be sealed in vacu Available in most JAN 


um or inert gas specs 


SINGLE TERMINALS 
AND END SEALS 
MULTIPLE HEADERS TERMINALS available 
Plug and standard} in all combinations of 
types. Built to with-| hooks, eyes, tubes 
stand thermal shock] and pierced flats. SIN 
and provide stabilized); GLE END SEALS avail 
atmospheres. Available! able in various sizes 
in various configura} for items requiring 
stabilized atmospheres 





<= 


CRYSTAL HOLDERS 

The rigid metal bridge 

unit is designed fo | 
withstand strain with. | COMPONENTS 

nut deformation. The Constantir capable 
one piece sealing | of manufacturing any 
medium minimizes! glass fo metal sealed 
stresses on the pins requirement Free en 
gineering assistance 


CUSTOM ENGINEERED 


thus reducing nternal 


strain given upon request! 





= EGLIN res canmeg mupleti n at AFAC qual Thi 


@ Armament engineering building, tated by the stringent requir 


of armament tems as mounted in {hire tory fireproof and aut onditione installation of bombing 


urcraft will be the big job of this range building emecnng ing, instru 


The damage potential of armament will mentation | lesign and ul 
t at thi 1 more than ne d 


de Opi nt l 
that the 


be determined during the testing pro modification wall 1 | ou 

vram unit ipout 18 during 

© Moving-target range. ‘Tactical weap- © Heavy systems building, M of the bombing systen 

on will hn thre big use! oft this range, la out Ht fare le t! if I » DIZ ce Armament Lab- Bit 

intended to evaluate forward firing sy heavy tor rm j iwiInecrings mentation at Ak AC 

tems against the kinds of moving target building i » at d flor vill \rmament lest ba ! 
| } We'r yvorking tov 


nentation ctup that wall 


encountered inv battle house th entra 
© Pattern bombing range. The name | data pro mg eq 
explanatory; the range is to be used for operations communication if the progr of a flight t 
tudying the pattern of multiple or clu @ Armament installations building test. W 
ter drops and skip bombing. Water and vorkshop fo stalling 
land ea wall be ine | ided mm thas range kind or al 
I hese the tl najor building fa hang 1 ntation 
| the lab 
other ARD\( 


Sut 





nation between th 
upport and test 
> Problems—‘') 


thi ompi cit 





i of the 





Instrumentation a 


order of ma mitude 

















of the test tem 
“We depend heavil 
data no becau 
than modification 
that we ong 
purpo I idded 
tem ( omg to be 
use of th man-hor 
reduction 
We need a svstem that 
trayectoru put in Robert C. Te 
cox- Navi ubmaring command 
heading the Office of 
trol in the lab In 
have to know about the 
as the hit path data will 
kind of information 
Then there 1 pro | 
urborne firc-contro] 
to have the relati distan 
onentation of the aircraft 
extrem speed and _ altiti 
empha 17 d 
> Time Standard—Iloffm 











nally 











the timing svstem which 


ommon datum line for 


Tue 


FARMINGDALE, NEW YORK 
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THESE CONNECTORS ARE ACTUAL SIZE 


Series SM-20......Sub-Miniature Rectangular Connectors 

Series 20...................Miniature Rectangular Connectors 

Series H-20 ........Hermetical Seal Miniature Rectangular 

Connectors 

Series C-20..............000---Miniature Hexagonal Connectors 
(Vibration Proof) 

Series EZ-16 cow Easy Release Power Connectors 
(Spring Loaded contacts) 

Series 16. Rectangular Power Connectors 

Series 14.... sidiads Rectangular Power Connectors 

Series PC io Printed Circuit Connectors 

Miniature Precision Stand-offs 

SPECIAL DESIGNS — submit your connector problems to 

our engineering department, 


ELECTRONK 


saces ovvision DedUR-AMSCO CORPORATION 


Write Dept. AWC-%, Dejur-Amsco Corporation 
45-01 Northern Bivd., Long Island City i, N. Y. 





PILOT PROTECTION: 
AGAINST G FORCES 


MODEL 1005 
“ANTI-G’ VA 
6 SCA 


AIRCRAFT PRODUCTS 


“ANTI-G” VALVES ... OXYGEN REGU- 
LATORS ... AIR AND OXYGEN SYSTEM 
ACCESSORIES . . . ACTUATING CYLINDERS 

. VACUUM, FUEL AND BOOSTER PUMPS 





FOR CHOOSING THE PLANE 


Hoffman CxXp ted that within three 

the Cent vould have lable 
cntral ce uting station to preser 
d dat oncurrent with sensing 
f \lthough in expensive item [loft 
inan said that such a tation would prol 
ibly pay for itself several time CT 1 
the first year operation 

Heart of the tation will be an cl 
tronic digital computer. Instant contr 
of a test run will be simplified by a 
varicty of graphi presentations of th 
data 
P Typical Tests— The pecial instrumen 
tation which gathers data during test 
runs is largely optical Development ot 
this equipment is one of the function 
of the Photo-optics Branch of the Lab 
orator 

On a typical level bomb run,”’ said 
Andrew C. Cobb, Chief of the branch 
we u photo-theodolite tracking for 
position of the aircraft. Inside the plane 
there is a camera fixed to the gimbal 
of the bombing system being tested 3 . : 
As the plane comes in for the run eS ts | ; : 
picture i taken of the photogram : ~ £ 7 
metric range to determine th ittitud , - ‘ | THEY’RE YOURS 
of the plan Lhe pattern of the bomb ; ed aed 


br scimic instramen _— —_ FOR GREATER 


hotograph 


"Co b aa ‘nee tl | 1 typ il d ( f 
bombing. in required lating UTILITY, THESE THREE 
nme which much \ ni Or ).f 


upper limit. At the target center GREAT NEW CONTINENTALS 


1 camera array, and along tl flic! 





arop \ in § 





pla 





Here’s What They Provide: 


1. DEPENDABILITY reflecting more than 50 years’ 
engine-building experience. 


2. SIMPLICITY —_ for maximum ease of installation, 
adjustment and repair. 


3. COMPACTNESS adapting them to modern air- 
frame design. 


...and like every Continental, they're backed by estab- 
lished parts and service facilities all over the world. 




















For free bulletins with full specifications, performance curves and installation 
diagrams, address: 


fontinental Motors [orporation 
. | Aiccraftt Fngine [Jivision 
alg py nanan MUSKEGON, MICHIGAN 


Chiet of Staff 
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# EGLIN \ircraft ittitude, obtaimed from pi 
tures of known patterns on the photo 
takes week Cobb said gramimetric range, is found after a 
© Camera Methods—Pictures of dive even-hour computation per picture te 
and level bombing runs used he determine angles and distance 
taken ith four K-24 aerial camera \s a result of this tedious analytical 
mounted im tandem gut flight peed method, the lab has gone to a verti 
got too Ligh tor the 1 0-frame per-second photogrammetri rectifier 
peed of the K-24 and the center has nechani il-opti il projector 
vitched to mm. Elght Research tor can be rotated until 
ynchronou uneras Which will handl orresponds with a master 
up to 40 frames per se round pattern; then the 
Phe lab has under de elopi rent twe ightline can be 1 cine 
cameras that can be operated by a Current estimates make the 
mote radio link, and will use these ing time per picture onl 
bombing test OO minutes instead of seven hour 
vailable P Vision Aids—As might b 


MINEO 
FLOTATION 


AIRCRAFT RATE GYRO 
2% in. dia. 3 in. long 
Weight. .85 lbs. 


TWO AXIS GYRO 
3% in. dia., 5 in. long 
Weight 3.5 lbs. 


RATE & FREE GYROS 


Fully Floated Construction 
Hermetically Sealed 
No Heating Required From -65° to 200° F 
Satisfactory Operation Under Extreme 
Vibration And Acceleration Conditions 
Designed For Maximum Performance With 
\ Minimum Accessory Equipment MISSILE RATE GYRO 


2% in. dia. 2’in. long 
Weight .70 Ibs. 


MERICAN GYRO 


COR POOR A 
( EE; oe BN 4 A 
SANTA MONIC 


yveather and altitud 
tracking of dive-bomb rui 
cult kven though the 
down a 10-deg. conical 
1 lot of sky at 40,000 ft 
Ihe lab has under study 
ity of using a visible light 
ecker to locate the aircraft 
cameras can be zeroed in. It wo 
id the phototheodolite ind 
ome of the effects of haze 
cquipment 
New Contrave cine 
ite ordered two vears ag 
Swiss subsidiary of Oecerlikon, at 
being delivered to AFA | hese 
j 


be set up on the range for pattern and 


I 
I 
] 
i 


kip-bombing. Automatic computation 
uits will give corrected true azimuth 


| r| of elevat 


1" ind corrected 
ind azimuth Ancillary juipment fe 
readin the Cr lim ( 
under developn 

the United Stat 

Pin-Shop Development—( 

that th ollimation device 

cxample of the in-shop 

the lab. A collimator gi 


beams with a reticle 
used for providing a fixed 
for photographic data method 
He cited th ise Of 
umera data where the 
we of the mpa 
But the 


+? 


imera jump and 

essment of the armamer 
[hese are some of the ground instru 
ments deve loped by the Photo- Jpt 
Branch. But evaluating air 

ms is an entirely ft 
Phere the problem 
from one moving ob 

cond moving obj 
moving object po 
ng obj t 
P Targets and Misses 
her davs, a pilot weit 

ve target and and 
count the hole Phi 
or hi pair of 
it leave omething te 
that he hoot proj 

trov the entire targ 


Lhe technician it AAC 
that one good way to evaluate 
tems and not clobber too man 
pensive targets would be offset the sight 
bv a known amount and then shoot. If 
yuld record the muss qd com 
them with what th 


n due to the oftset 


I “ding on the sight 


don 
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For the most 
complete line of 


AIRCRAFT 
INVERTERS 


The Red Bank Division of Bendix Aviation Corporation 


1s the logical place to find your answer to aircratt inverter 
needs —and for three significant reasons. First, we offer the 


widest range of inverters. Second, we design and build each 
inverter as a complete, unified mechanism. Third, we are 
equipped to design and produce inverters for all kinds of 


in fact, are now 


$000 VA and for 


special-purpose applications and, 


engaged in developing inverters up t© 


high temperature, high altitude applications 





i Xeye 
"TRELIABLE’’ 


ELECTRON 
TUBES 


6106 © 4 | 


me Om 


4 rut i 


With electronic controls taking over more and more oper 
wtional functions in aircraft, it's becoming increasingly 
important that the electron tubes used be dependable under 
iltitude, continuous vibration, varying 


conditions of high 
voltages and frequent shock. Because of their advanced 
born of never-ceasing research 
and special production skills Bendix Red Bank Regular 
and Special Purpose Kelial le Electron Tubes have the de 


design and construction 


pendal ility necessary to meet severe operating conditions. 








For complete details on our aircraft inverters or 


electron tubes... or on our dynamotors ov frac- 


tional D.C. motors... write: 


~~ FPed Bonk 


EATONTOWN, NEW JERSEY 


[= wing 
N OF dix 
Divisio 3, seatie g, 
orgs ey 


New Yor 


Export Sales: Bendix International Division, 205 Eost 42nd St 


Depend oye! 


Bendi’ 
Red Gonhkh ’ 
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\ 


‘ 


Woy Hl i 

i 50-ft. m 1) 
The freezer’s automatic i 

. ; ‘ oming along short 

The stove and TV too . | > Red Birds—1}) 
lem in the u 
firing test Lhe t 
grate before th 
liscouraging ind 
mechanical Branch of 


And who's in charge of all “Na Z to look into th iftuation 
Zz | Thi ( cntey had 











The washer shuts itself off 


Then starts itself anew 





The car’sa Mushomatic Eight 


Remote controlled by knee 


this stuff? , 
Unautomatic me! ‘ Ze ret 1 Vee 
, : pi vith a 
ould b 
30.000 Ft 
more often, they came 


cation program produ 











provement 

I'he basic faults were instabiliti 
sulting in oscillation After a series of 
tests to isolate some of thi ind to 
observe them, the engineers in the EM 
Branch developed a mockup of 
design which thev thouelt 
the required job 

What they did was to tak 
ird target, and veep it 
i 45-deg. anele, by cuttine 
it the trailing edge and making 
for the leading ede Phen the hop 
ped off one of the Vee-tails and rotated 
the other on the fuselage to i vertical 
position. The result was the Red Bird 
If weight is a factor in the product you're iv | a trim modern-looking tow target 

After three flight test the Branch 


} 





charge ol purchasing enginecring of manufac cot the © ihe id to produ ( f eX 
perimental version Phe targets hay 
performed up to th limit of Mach 
0.82 and 42,000 ft imposed by the 
particular type of Republic F-84 Thin 
derjct used for tow plan 

on the lighter sick aluminum ind magnesium \ production contract for 

Red Bird h been let to I 
Acronautic 

plants assure you the conti Hed quality incl the | © Instrument Men—1) 


turing, turn automatically to WELLMAN. 


We've been in charge of producing castings 
for almost half a century. Our four complete 


easy machinability that help shut off youl 


produc thon proble mis. 


Catalog No. 53 will fill you in on the details. 


Well-Cast MAGNESIUM AND ALUMINUM CASTINGS 


WellMade WOOD AND METAL PATTERNS 


>) we WELLMAN prone s Lunn co, 


Director, Test Operations 


2 Dept.5, 12800 Shaker Boulevard Cleveland 20, Ohio 
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Look at these 
new opportunities 
in jet engineering 


at Westinghouse 


1. Immediate openings in research, development and manufacturing at our Avia- 
tion Gas Turbine Division in Philadelphia or Kansas City, Mo. Salaries are 
good, varying with experience and ability. You'll enjoy working with us. 








2. Challenging work offers the oppor- 3. Incentive awards are given forinventions and 4, “Extras” include a modern pension 
tunity of joining with Westinghouse, ideas. Creative work is recognized and rewarded. plan; low-cost life, health, and acci 
a long-time leader in jet engineering. We even pay your tuition for graduate study dent insurance; company stock bonus, 


rg 2 we: 
. , nas a a i. ere : 
5. Security we consider important. 6. Living conditions in our suburbs are good with 7. Write teday to this address; send full 


Promotion is from within. We're in easy access to Philadelphia's many cultural and details. We'll arrange for a confidential 
this new, expanding industry to stay sports events. We will help you find housing. interview tor all qualified applicants. 


1.44023 


you can BE SURE...1¢ iS . 
Now turn the page for an example 


Westinghouse N 7 of Westinghouse aviation leadership b 





TOMORROW'S AIRCRAFT: OFT} slop closer” 


Larger wind tunnels 
for full-scale testing 
of supersonic craft 

















Wil d 
made machinery, 


1000 tons of 


nd productive skill are 

Air Force in providing a facility which will simulat 
range olf transonik and IPCPTsonie condition 
horizons of aircraft and missile development 


d ability devoted to such an installation de 


mon 
unique capabilities in the wind tunnel field 
research beyond today barrier ba 


Proving 


THE SCOPE OF WESTINGHOUSE IN AVIATION 


Basic aircraft systems Air-borne system components 


I I I 
\ 


Ground equipment 
Wind Tunt ‘ 
p 


you can BE SURE... iF iTS 


Westinghouse 
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“ts i “e ai nstru 
Standard-Thomson rAPAC are m the 
( iil il Upp f ) 
. by Maj Louis Schatt 
mg neral, Maj. Schatt 
: jurisdiction th inst 


] } 
programing ana tech 


Schaffer ud that th 1 
that hay to b installed 
bulkier than the installation 


tested, and more numerou 
needed to determin urcl 
| formance. While he talked, h 
out on two charts of typical in 
in a North Amencan | 
Oil tank vert valve of specialized instrument 
One of the things that 
rmament man is gun ga 


| 


er. “You can ruin an airplane 
ngle explosion of accumula 
So we have to Impl the 
un bay of a fighter during 
test fo do that ve 
unpling bottle ind coll 
“Another item is the 
tion in the modified 
inside the duct. ‘They’r 
vy iph flames,” he said 
“When vou have 
the Sabre, with muz 
niet you hav 
Oil tank vent valve iround where th 
Mm Ihe de ANICT want 
the flames enter the intake 
Project Officers—The men 
the investigating team rl 
project officers fror 
Directorate und 
Kronauer 
for safe, accurate pressurizing oey aot thelr 


For dependable control of crankcase and oil tank pressures at Col. Bechtel’ = 
r sets up the 


all altitudes, Standard-Thomson vent valves are the approved enginece! 
answer. By means of a spring-loaded, aneroid type bellows sus- the officer is a pilot 
pended in the valve body, these valves accurately vent pressure to fly the missions hn 
through a given altitude range . . . and maintain pressure con- When the data 
stantly above that range. A relief valve provides automatic pop- ect officer has it 
off for emergency pressures. End fittings and calibrations can port, dh ) 
be varied for a wide range of applications. For full details and recommendation 
specifications, write: In contractor-supp 
STANDARD-THOMSON CORPORATION + DAYTON 2, OHIO 6 y gn pig A 

ufficient 

Kronauer’s organizati 
tional one, broken into five b 


Crankcase 
pressurizing valve 


Fire control, bombing, weapor 

Standard=-Thomson iii vc aie 
warfare ind aero-ballisti 
yroup has yet to be activated 

In addition, there 
Analysts and Report 
of consultants for extr 
problems Now compo 


Makers of USAF-approved bellows + valves > lights 


people, ind aiming toward 
10, this group can supply men v 
larve amount of formal training 


Shut-off Tech-Forge Vaporproof mathematics and physics plus a 


Valves Flexible Couplings Lamp Assembly Cabin Lamp deal of test « xpcrien 
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never 
 @n ornery 


Another outstanding’ = q attitude 


HY DL-AIDE ‘ 
development from") UU iN 


\e f wdochacnieen™ 
the HY-“, fuel hoester pump! 


The elimination of inherent vapor-stall characteristics 
has long been an objective of Fuel Booster Pump 
Engineering. As a result of years of research 

and testing by Hydro-Aire an entirely new principle 
was applied which resulted in vapor being 

forced into the fluid rather than the vapor 

being separated from the fluid. Here was the 
answer to the problem. The result—Hydro-Aire’s 
HY?Y/. Fuel Booster Pump which today 

is delivering unequaled operating efficiency even 
when subjected to ultra-high altitude operations. 
Proof again that at Hydro-Aire, there are feu 
projects too large...no project too small. 

Whatever your problem—complicated as a Fuel 
so0ster Pump or simple as a Check 

Valve—call your Hydro-Aire Field Engineer. 


Vapor-liquid ratio 


every bomber, every transport is 
/ 


NOME 


SUBSIDIARY OF CRANE CO., BURBANK, CALIF, 


equipped! 
Inc. 





simulates 


CLOUD CHAMBER, research tool in cloud physics section 
to 15,000-ft. altitude 


conditions from surface 


i 




















WARHEAD INSTRUMENTATION of Aecrobee sound 


ing rocket returns data for atmospheric physics studies 


SA 


OXYGEN ABSORPTION SPECTRUM is studied in this laborator 


filling systems (foreground) control pressure in absorption cell 


VACUUM MONOCHROMATOR is used to check ultra-violet spectrum 


(foreground) shows vacuum in chamber 


ELECTRON MICROSCOPE gives cloud nuclei data 


Photos enlarge particle diameters 75,000 times of hydrogen. lonization gage 
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Cambridge’s Bailiwick: Earth, Sky, Sea 


AFCRC’s three directorates study geophysics, atomic warfare, 
t y geopny 


electronics; research center also administers Project Lincoln. 


ictivit cl t hand ( VR DM 

1 hn for th t t i cn. J. | 
Boston, Mass.—One of the big [ under OSRD we tool ommand of APFCK( 
yrator ma Wwva tl I ett his technical deputy 

bdwin G. Schneiders 


By Irving Stone 


tors contributing to progr i genera i 
rentific research is the Air lorce Cam | rch f ii 

bridge Research Center APCRC), Pp irte nt | peopl | tor of clectron 

Cambridge, Ma one ot th | 7 194 ' 

jor cente f the Ai Resea ind | 

Developm nt Command (ARD« on ( i ost pa ppointn ot thes 


AFCR( mission is to accompli nin t nef neant that th 


research, development and tests in t pt | undamentall tablished a 
vital fields, cach the responsibil tion, as distinguishes 
directorate 


© Geophiysics. 


1) 1Y 
lite Hal 


miitit ctup I he 
Thi | ’ | ta ld their top positron 
il} th { l Ma 


earch, atm pher d h Ma 

pheric physi itmospheri nalvsi 1 pril 194¢ 1 © Atomic Division—The Atomic Wat 

ind ionosplhi ric consideration | pl l VA ta i tal Division Va ct up im October 

e Atomic warfare. | hris 1951 under Col. J. C. Jack, at Hanscom 
APB ble ill eads thi wtivits 


passes factors of raciobiolog 
karly in L9OSL. the Command started 


lanning tor the construction of perma 
nt laboratory buildings for all thr 
plu in airbase tacility, at 

Field, Bedford, Ma lvarly 


were leased trom 


work mm terrestrial 


chemistry and nuclear phy 

in this activity is a field exy 

branch and ply 

laboratory 

@ Electronics. Included in th 

is the study of communication 
component intennas, propagation ta 
tors, and computers. Work of this di 
rectorate is descnbed elsewhere im th 


e¢ 6520th Air Base 
iblished at the field. ‘Thi 
iSSuC dition gcoph fa n became the 6520th ‘Test 
P Other Groups—In addition to thes in Roxbury, Ma nd B pp Wing in the spring of 19 
three research division AP CRE > Name Change ) é function of providing flight 
me of th i iv ( hi t id other support for AFCRC and 
t Lincoln 
i the Atomic Warfare Direc 


required for systems-wide testing I T t t n 


nal 


charged with the administration of Proj 
ect Lincoln (an air defense stud ind 
its necessary air support, im luding that 
idl 1 
project is centered at Lincoln 
tory, operated by Massachuset 
tute of Technolog MII TnL 
tract with the Aur Force 
ACRE ilso” ha establish 
Oth ‘Test Support Wing 
om AFB, Bedford, Ma 


flight squadrons and an aircraft 





Maj. Gen. Ravmond Coleman Maud 


ind warning quadron to pro 


cialized upport te Prox t Lincoh 


the three 1 inch directorate vel , ar Oe p | ~ —_ 
tually, all AFCRC activities wi , ™ 
centered at Bedford ! 
P th J . , 
- 


History 


When 
W orld \\ i 
Scientific RK 
OSRD 
it conti 
Cambrids 
of the 
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mization pha cs 
manpower how 
ton ha been Pp 
for it—the bulk of 
uthornzation has been withdrawn 


t ither research directorate 


Project Lincoln—W ork being done in 


t Lincoln—basically a research and 
nent program—is a broad stud 
icfense designed to improve th 

the Air Force, Army and 
Na  parrying an atomic air attach 
nthe U.S. The investigation is slanted 
to permit these three branches to a 
omplish a better air defense. ‘The work 
passe 1 multitude of activiti 
id as im no way limited in cope 
MIT's effort at Lincoln Lab is con 
aucted on a tripartite arrangement, with 
the Army, Navy and the Air Force con 
tributing in the furtherance of the Lab 
bycotive Phe contract for Proje 
lancoln is between the Air Fore 
NII 
Ihe Project actually is not i part of 
ARCRC organization, whicl 
on} with rendering to 
nd logistical upport 
impact on the admin 
rt (manpower, facili 
other service pr 
i it least th 
unpact of the 
ly 


cline torate 


Almost all of the upport many 
uthorization of the Center in thi pa 
nonths | cen furnished ) 
ically because of Project Lincoln. Ad 
ditional manpowe! will have to be fun 

nished before the full requirement 


ipport of Project ncom are itisher 

‘A me it f th | ilk wt ut ; Dini Shafer's, the world's only aircraft bearings with ConCaVex 

rate are red clsewhere in th design, have paced aviation's every exacting need through- 
out the evolution of “aeroplanes” to “aircraft.” 


. Basically unchanged in principle since their original 
Geophysics Research introduction in 1919, today's Shafer ConCaVex bearings 
Some of the highlights of activit embody every advanced design, quality and perform- 
in the Geophysics Directorate, c > ril ance characteristic yet anticipated by the modern air age 
the functions, projects and aims of t! —fitting proof that Shafer's are the “years-ahead" bearings 
z Th = dh por El in you can specify with utmost confidence . . . for every type 
rie i lar Lt ae Saget of airborne craft you build today or tomorrow. Single row, 
my kind of siccealt—eneseed oc om double row and rod end types...in all standard sizes...for 
|_will operate. Only about on all vital contro! applications. Write for descriptive literature. 


TIATNICS p 


third of the \ rh it by thi (50e¢0 : 
ag ea fag oF Ag Wigs, 6 SHAFER BEARING CORPORATION 
Iwo-thirds of the organiza 801 Burlington Street 
tion il expenditures are funneled Downers Grove, 
organizations for tudy IMlinols 
of GRD cettort is dy 


r thy 


iftmo phere from 
uch hemwhts that can 

inncire t] Th Poulet 
tuch is concerned ne 4 


On these, GRD | | 
ball because the SELF-ALIGNING 
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“Blue-Point Supreme” 


Open End 
WRENCHES 


For jobs like this—or where nuts are set in recesses 
too narrow for other types of wrenches—Snap-on 
open end wrenches are the strongest, safest made, 
Every detail of design—the tough alloy steel—pre- 
cision machining—heat treatment and finishing— 
are highest quality. In the hands of your workers 
Snap-on wrenches will contribute greater efficiency 


to assembly and maintenance operations. 


OE-821-K. 
21 WRENCH SET 


in kit as illustrated. Con- 
tains all standard sizes, 
%"' to 1%". Most sizes 
duplicated on different 
handles to meet require- 
ments of many jobs. Com- 


plete set, $56.60 


Write gor Snap-on Industrial Catalog and General 
Catalog of 4000 hand and bench tools. Snap-on gives direct 
service to industry everywhere through factory branch 


warehouses in 42 industrial centers. 


SNAP-ON TOOLS CORPORATION 


8020H 28th Bonini Kenosha, Wisconsin 


Snap-on Jools 


THE CHOICE OF BETTER MECHANIG 





*Sncp on is the trademark et Snap-on Tools Corporation 
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> Broad Scope—lhe scope of GRD's 
work is extensive Keach year higher al 
titudes are reached in flights of all types 
of veliuch With each new li ight 
reached, new phenomena appeat 

In low-level flight, the most impor 
tant problems include fog, thunder 
torms, ram and icing 

In the 30,000 to 100,000-ft. altitude 
range—the region of toda ind to 
MmOrrow ject flights—turbulen md 
high winds are important considera 
tion 

Above 100,000 ft., atmospheri 

on become important 

tem from the exister 

ozone and other gases, solar 
urcratt skin temperature consid 
iregularionozation = difficultie 
put limitations on radio wa 
tion, and other suspected fa 
could affect flights 
> Looking Up—To ferret o 
the answers, the searchlight 
is used for scanning atmospher 
ties up to about 50 mi. Above 
tude observations are made of me 
trails—bringing the observation 
tbout 90-100 mi. Both of the 
direct method 

kor direct observations, about 
three weeks an instrumented sounding 
rocket (Aecrobee) 1 pu hed up to about 
70-80 mi. Results are used to calibrate 
indirect methods. 

Data obtained are digested and for 
casts are made for requirements which 
mav exist now or in the foresceablk 
future 
> Publications—l'o insure that research 
results get the widest possible dissemi 
nation—first, among Air Force compo 
nents and the other branches of the 
Armed Services to whom such informa 
tion is pertinent, and then to scientist 
of other government agencies, univer 
ties and research institutions—GRD 
ues or sponsors a number of publica 
tions 

A singk type of public ition could 
not answer the many requirements for 
which the research results of the labora 
tories and the nearly 150 university 
contracts are intended Accordingh 
GRD tailors these reports to fit th 
needs of the Air Force in the field, the 
design and instrumentation people, o1 
the laboratory scientists who desire cet 
tain data on which to base further 


Atmospheric Physics 


Phe Atmospheric Physics Labo 
headed by Peter H. Wycl 
function of this activity i 
omposition and physical 
the earth's atmosphere. ‘Thi 
measurements on the grou 
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ratt 


| BOG Ofte 


cst is in the physics behind the for 
tion of clouds, how they grow, how rain 
forms and falls, and the general the 
behind cloud seeding, for the opening 
of holes in cloud decks for visibility 
Another consideration of this laboratorn 
is the suppression of ice fogs in th 
Arctic, as well as ordinary water f 
"These itmospheric phvsics studi 

ittacked in two ways 

e First, in the laboratory, wher rtain 
fundamental experiments are conducted 
to find out how water droplets form 


} 


from nuck dust, sea salt, sul 





cid droplets im industrial area 
itmospher 
e Secondly, in the field, where thi 
information 1s taken for correlation. An 
ircraft is flown into the clouds, and 
made of all cloud 
liquid content, 
ind the number 
ma urrounding 
| edure ] i heck 
il understanding of th 
proc in th loud. Certain critical 
experiment uch as actually seeding 


the cloud o1 mall scale, 


... fo simplify 


cucted to see if if can be made to br 


lave hie i Vayv a 1 ] MOTATOT ; ; 
n : pet n a in th - r electronic control systems, 
n addition fo th rcraft tud 


there is a cloud radar group which in computers and instrumentation. 
vestigates clouds by means of micro . 


vave radar. The wavelength employe : Servomechanisms, Inc. “building block” or packaged 


is verv sensitive to cloud 
> Visibility Bit »D oblem “ 
primarily one of seeing im I tmo ; ; 
SAU ur Mlilom titi) s)(-MeiielileleiceM (aise ul maelil elealaliy 


phere from th wpoimt t 
ground, air-to-air and ground-to-ait which plug into. pre-wired chassis. This advanced 
Lhe phir ical probl m of ‘ 
depend on contrast of the 
o st the backgro Ol I li ; 
"aggre phi ioe sierra tH; changeability, and ease of maintenance. 
brightness of the sky, illumination of The same concept has been applied to 
the target, and the scattered hght b 
tween observer and target 
Skv brightness 1 tudied especial ea whe . 
iround — thi un Measurement I : — ~~ line of transducers. 
made from the ground and from un 


function technique reduces intricate “all in one’’ 


“Mtaeeet” | ' design philosophy provides reliability, inter- 


Servomechanisms, Inc. expanding 


: Hoo: mm 
ments carried aloft by balloon 1" peraelly bccubied indibisven in 


ol whi h 70 to 100,000 tt < 7 these TG Mee are availiable { 
Sas 60 and 400 cycle application Write 


Iumination of the target is present Ss at: 
! : t +f 


to Dept CLO-4 tor mplete at 


measured on the ground, especi 
ing twilight and night The 
fion at night, when the moon i 
At ical S 
the horizon, has been studied to deter Bn al ai 
mine the minimum condition analog computer and 
transducer for ai aftinst 
detection 


Scattering of light in the atmo pl 


is due to air molecules and dust pat 
ticl Ihe theoretical study of the f 
cattering of dust particles is only par : INC 
. + 


tially understood According] 
tensive thoretical program i under wat Westbury Division El Segundo Division 
Sis +] ; eat ‘pa tic] Post and Stewart Aves., Westbury, N. Y 316 Washington St., El Segundo, Calif 
: ce Tr ( t I ( we \V 
numerous up to 30,000 ft., the number POSITIONING MECHANISMS + SERVO AMPLIFIERS _* MODULATORS + POWER SUPPLIES 
ind sizes of the particl re 1 ured SERVO MOTORS *- ADAPTERS + TRANSDUCERS » MECHANICAL DEVELOPMENT APPARAT 
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Jumper clears plane 
ond pulls ripcord. 


<a PIONEER 
Guide Surface 
Personnel 
Parachutes 


less 
opening shock 


less 
oscillation 


less 
side drift 


jumper descends 
Straight down 


landing on his feet 


Pilot chute begins to 
draw canopy out of 
the pack. 


— 


The canopy has begun 
to open. 


Canopy swings to a 
vertical position. 


Jumper descends 
straight down. 


Once again, Pioneer Parachute Company's 
manufacturing facilities, as well as its de- 
velopment and engineering experience, work 
for the advancement of the aviation industry. 
The Pioneer P7-B* and P9-B* Guide Surface 
Personnel Parachute now makes more cer- 
tain the saving of lives during emergencies | 
at higher aircraft speeds — and safer than 

ever before in the history of aviation. 





Guide extensions, 


The Guide Surface Personnel Parachute is 
now standard equipment of the U. S. Air 
Forces and is available, through the Pioneer 
Parachute Company, to other governments 
and commercial flyers. 


PARACHUTES MAKE THE OIFFERENCE/ 
td. PIONEER PARACHUTE CO. INC. 


MaNCHESTER, CONNECTICUT, USA 


sewn to the skirt of 
the canopy at every 
second gore. The 
vents produce the air 
deflection that gives 
this new parachute 
such remarkable sta- 
bility. 


Jumper lands on his 
feet when contact is 
made with the 
ground. Minimum os- 
cillation during de- 
scent gives the jump- 
er this important 
protection from in- 
juries. 


*Patents applied for in U.S. and principal 
countries throughout the world 





ited 
il ( I Vii hh 1 Wied ured i 
Of all lirected during flight. ‘The 
to the ind thie 
examined under a 


partic] tick film 
A ind number ire 
MmuICcTOSCOTK From the experimental re 
ults, the amount of scattered light can 

computed, using theoretical data a 
i base ref rence 

(he practical importance of the it 
tered light study is the determination 
of the effect of reduced 
dusty atmosphere as compared to a 
dust-free atmosphere 

\s part of the visibility program, ex 
periments have ried out with 
technique to measure at 


visual range in 


been 

earchlight 
mospheric density and temperature up 
ititude. In this work 


modulated by 


to 250.000 ft 
i Seal _— beam i 
rotating ictian-blind-tvpe shutter 

At a dis tance of about 10 mi. from 
this first wchlight, a second light i 
nstalled, in which the light sour ha 
been replaced by a_ photo-sensitive 
Cive;: Thi econd searchlight 
the beam of 
measures the ¢ itter 
riginal beam itterin 
tional to thi 


modulation i 


densit 


o redu th 
level caused bi of the 
ling are \" perman 
ion of lig] ) ring | he high 


thi 


roun 


CTil 


{) tt 
peratun 
10-201 
> Atmospheric Composition—©) 
earth’ “rt na D 
374 mi th 
mo pher 
resp t to 
for variation 
ture cond 
ltitiud 
On 
paration 
ind the 
Corp pro} 
Anoth 
violet ravs on 
upper 
condition the b 
of GRD’s compo 
The ultra-vio 
e chemi 
of the upper 
Ke oOmpou id 
n iwpreciabl 
level. Some of 


nitric and nitt 


itmospher 
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your best bet ———— 


FLEX-O-TUBE 


Supplied in 
Assemblies 


stest 
ossure yo 
lit 


formly high quality 


product delivered promptly 


Supplied for 
Field Assembly 


sable fittings for freid 
assembly. Complete range 


of sizes ond types 


DIVISION OF 


758 FOURTEENTH 


—_- — 


Any way you look at it, when the pressure’s 
Flex-O-Tube. That's 


stands for a depend 


on, your best bet is 
Flex-O-Tube 


delivered promptly and uni 


because 
able product, 


form high quality 


When the pressure’s on for production, air 


craft men know that Flex-O-Tube deliveries 
that 


for uniform high quality 
tight 


are dependable they know, too, 
Flex-O-Tube stands 
And that's 


schedule: ist be 


mighty important when 
met and every hose as- 


sembly counts 


can relieve the pressure, 
Flex-O-Tube’s 


cetermining designs of new 


Aircraft engineer: 


toc by calling on broad 


expenence in 


hose assemblies 


And in the air. where it really counts, Flex 
O-Tube a top 


Mile: 


performer under pressure 
of Flex-O-Tube 


proven 


and miles used in all 


types of aircraft have this beyond 


question 


Flex O Tube on 


you can rely on the 


Qi 


call in 


Why not 


qu rements 


your re 
product 


you can rely on the service 


MERIDAN CORP. 


* DETROIT 16, MICHIGAN 
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the lower atmosphere from any 
violet wave length than 
Angstrom units 

The effect of the ultra-violet rays on 
the gases is resolved both in the labora 


ultra 


horter 900 


tory and by means of rocket 
ein the rocket study, thi 
the primary missile used 

@ In the laboratory, mixtures of 
phere gases are made at the pressure 
comparable to that which 
mally be found above 374 mi. These 
gas samples 
radiation in the region 


Acrobee is 
itmo 
would nor 


are exposed to ultra-violet 


from 1,000 to 


Sikorsky $.52 


eat, ee 


Angstrom This i 
vacuum to duplic ite 
\fter 


exposure, the gase 


2 OOO 
partial 
mospheric condition 
radiation 
lyzed and the new products f 
determined 

Knowing the intensity 
length of the ultra-violet in 
upper atmosphere, thi 
of the which should 
ibout 374 mi. can then be 
(The reason for lack of conclusive ex 
istence is that rocket iltituce 
is very short and conclusive data is very 
difficult to obtain 

Thi tudy of 


concentration 
exist at 
predicted. 


product 
tir 
} 


compo ition Change 1 


McCuliouch MC-4 


Hiller 


CAA- Certificated Helicopters 
under 400 h.p. have 











AIRCOOLED MOTORS, INC. SYRACUSE, N. Y. 
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be Lise 

tructure of th 
ind ill have considerabl D 
future’ high-altitude flight of manned 
urcratt, since some of these gases ar 
urcraft material yuld be 
unacr 


unportant 
temperature upper 


mng on 


COTTOSIV¢ to 


harmful to breathing by huma 
nditions for po ible NISC] 


ition of 
1 affect engin 


oxvgen carried), and coul 
performance if supercharging methods 
cre used 

lo determine the a i 
ent in the high upp 
phere rockets with small pr 
ire flown to altitudes of 374 mi 
higher and pectral distribution of the ( 


obtain aia function of 


! 
violet pre 
! 


radiations ar 
iltitude 

© Atmospheric 
( le ctri 


Electricitv—Larth-ais 
phase of 
in the atmosph labora 
The earth and th mosph c 


urrounding it may b 


current il in rie 


l huge phi 


illv a 
There j 1 constant 
mately 1,800 
phere and the 
through the | 
which exist 


OSIM 


Whip 
earth 
itmo 
by ion 
au to 
ve material 
ource of thi 
is believed to be th 
which there are se 
tence throughout 
moment. 
Laboratory p on 
distribution of thes 
ire attempting to 
ind how th 
elves throughout th 
Here again 
b v and in the 
@ In the laboratory, distrib 
present at the earth’s surfa 
ind how the ions behave 
fluence of the earth 
Phrough thi Ippro 
gamed with the 17 
charges the 
intensities are correlated 
of these ion 
tems the 
number of ions that 
nv particular altitude and 
ein the field (6520th 
Wing number 
instrumented for measuring 
ductivity of the atmo phe re 
electrostatic field gradient and 
tensity of the } 
urcraft altitudes 
field strength 
loft in lar 
OOO Ft 


under 


ind the 


eration 


; 


from thi 


there are a 


ur-earth current 
Conducti 
equipment 1 


ballo« 1 


ge plasti 


This work h 
ke 


the meteorologist 
lished an extreme 
that mav be 
lence and mixing 
It h ] 


been an 
the boundan Vel 


i ed 


] 
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Transistor 





bad ° 


mighty mite of electronics 


Tic reasingly you hear of a new ¢ lee Istol » detect '} lify a5 
‘ ! leetr ri tube nental trans 


tronic device the transistor. Be ‘ ! : oe 
‘ ry} ovraph idio 
cause of growing interest, RCA—a Q: What are the advantages of tran- P ' cian. bit lio 1 
iuit rierraine t my ti itis 


pionee! In transistor development sistors in electronic instruments? 
| 1G] ! eloctroniur computer und 
if t 


for practical use in electronics —an- A: They have 1 ent 
niet | cit ] Hi circu Because 


swers some basic questions: ure I Varin ), ana use HITE Pom , | 
, ju _ ! I il maracteriste the tran 


©: What is a transistor? lightweight 


A: The transist« onsists of a partic le 

of the metal germanium imbedded in 

i plastic shell about the size of a kerne! 

of corn. It controls electrons in solids in ae RP 7 ea aes ; ienti research men and engi 

, ie san Wilt t lectroi ' P 

ne weg i | : fore “ti ° ie ats 2: What is the present status of tran- 2 . j Ps reased laboratory 
, 4 witty wave intensified their work in 

Sut transisto u ot interchar ible anaes e hu of transistors. The moultiplic ity 

with tubes ir sense that a tube can . are oF OS | f new applications in both military 

be rem d from a radio or television _ ™ ine ial fields is being studied 

set and a saae substituted. New — : Me " tie Ire thy ansistor give evidence 

circuits we new ponents a renCU wee — ' HOW that nil tly extend the base of 

— ;, , , rtinfo manu new field 


need d. 


industry 


How widely will the transistor he uch 4 ‘ res fin erform 
2 , product or sert trade 


Q): What is germanium? 


A: Germanium is a me tal mid 
tween gold and platinum im ce 


two will buy the amount A: 1 


i 


used in the future! 


penny ol 


needed f I lit riaitists rCTInanuer 


PR) ravio corPoRArion of AMERICA 


! ! ’ ‘4 
it has unusual electy Raw ENGINEERING PRODUCTS DEPARTMENT. CAMDEN, HM. J. 
hich enabl Sa’ ® 
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1. LOW INITIAL cosT T he CRC 102-A is one of the lowest 
priced, large scale, digital electronic computers now avail- 
able commercially. It may be purchased, rented, or leased 
with an option to buy. Performance guarantees are given as 
part of every lease contract. 


2. FAST AVAILABILITY —Applying production-line tech- 
niques to the construction of the CRC 102-A has resulted 
in the shortest delivery time of any fully electronic, digital, 
gene ral purpose <¢ ompute r Produc tion s¢ hedul S < il] for 
completion of one CRC 102-A every eight working days 


3. WIDE CHOICE OF INPUT-OUTPUT DEVICES — Data in either 
octal or decimal form may be entered into the CRC 102-A 
manually from a typewriter, automatically or semi-auto- 
matically from punched paper tape, and automatically 
from IBM cards or from computer-controlled magnetic- 
tape units 
, The computer will print output data automatically on its 
° typewriter in octal, decimal, or alphabetic form, perforate 
Six facts every paper tape in octal or decimal form for reproducing hard 
copy or for re-entering data into the computer at some later 
time, punch octal or decimal data on IBM cards for use 
with punched card equipment, or rec ord data on magnetic 


e we ~ 
engineer and scientist ns ng vr 
4. HIGH RELIABILITY —The unique circuit design and rela- 
h Id k b ® 4 tively small number of vacuum tubes and other critical 
$ ou now a ou t e new components in the CRC 102-A result in less down time 
due to machine failure. Complete plug-in circuitry and 
easily adjusted mechanical components speed up preven 


1 1 6 tive maintenance checks. Each machine undergoes exten 
\ ) sive shakedown tests and is operated under ictual customer 

( He ( 1() ; -\\ conditions in CRC’s Computing Center before delivery to 
j ) joe «CUA further assure high reliability 


5. EASY PROGRAMMING — Addition of “programmer's” com 
mands, a test switch for program debugging, fas peeds 
greater flexibility, and the wide selection « 


| » ee | int 
E ectronic Digita equipment has greatly simplified programming 


and increased the computer's capabiliti: 


6. ADDITIONAL SERVICES ARE NOW AVAILABLE — Program 
General-Purpose Computer ming sub-routines, application studies, and training cours 

on computer operation, are now available from CRC’s 
Applic itions Division 

Facilities of the new C omputing Center en ible potent il 
computer users to ev iluate the CRC 102-A for their spec ific 
applications 

Trained service personnel are now available in most 
areas to assure proper maintenance of all CRC computers 


For complete, detailed information 
on the new CRC 102-A write to the 
Director of Applications 


TYPICAL APPLICATIONS 


Data Reduction * Trajectory Analysis * Auto 
Pilot Studies * Optimo Performance Analysis 
* Exterior Ballistics + Fuel Burning Studies « 
Thermodynamic Problems. 


Information is also available on the CRC 105 
Dee imal Digital Diff re ntial Analyze rand 
the CRC 107 Data Processing Computer. 


FIRST IN ELECTRONITEG COMPUTATION ie Computer Research 
\ : &€ee? © @ @2-tt OO e 
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> Rocketsonde Group—llhic sounding 
rocket activity is primarily interested in 
the temperature density structure of the 
itmo pli re up to r ket altitudes of 
ibout SS mi. Measurements are mad 
by mean park gap modulator 
hock-wave effect on thi issile, and The new Bendix-Pacific TOR-6 Oscillator gives improved per 
| ph itronm (radi sds formance with resistance type strain gages and variable resistance type 

i temperature pickups. The unit operates with unusual stability under 
extreme conditions of environment 
Unbalance of the resistance bridge provides a voltage which is used to 
change the frequency of the oscillator. The magnitude and direction of 
tudy continuing wher the frequency change is proportional to the magnitude and phase of the 
bridge output 
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files 


Professional pilots flying America’s in- 
dustrial air fleet of fast, modern execu- 
tive transports are rapidly making the 
Flite 


marker receiver ¢ quipment 


Tronics MB-3 their first choice in 
Its small 


Choice. +» FOR LEADING 


EXECUTIVE AIRCRAFT! 
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© Radio Factors—On 
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tory lias made was done 
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operation 
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FLITE-TRONICS 
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MB-3 


VISUAL — AURAL 


size, low weight (under 3 Ibs.), reliability and economy are features-in-fact which 
meet theie rigid requirements tor a 4-light visual-aural marker receiver providing 


\ 


This popularity trend to the MB-3 for 
company-owned Beechcraft D1B's, 
DeHavilland 
and 


Commanders, 
other 


Acro 


and many single 


multi-engine type aircraft ts significant 


Doves 


of the outstanding performance of the 
Flite- Tronics MB-4 


and audio signals 

extra safety for their 
owner-executive passengers . at a rea- 
sonable cost without sacrifice in quality! 


accurate light 
navigational 


sure, 


Write on company letterhead for complete product information on the 
MB-3 Marker Beacon Receiver and CA-1 Audio Distribution Amplifier 
and name of Flite-Tronics dealer nearest you. 
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They asked for the moon...and got it! 
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WHEN AIRCRAFT 
FLY FASTER —=——- 
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The next big obstacle to be overcome in the race for ever-faster 





ze 


eer 


aircraft is aerodynamic heating...the so-called “Thermal Barrier.” 


The problem is an immediate and pressing one. Experimental 





airplanes already are meeting it and the next line of fighters 


will surely encounter it. Cooling will be required for 





more than pilot survival; components of the airplane 





itself will require refrigeration. 


AMBIENT + RAM RISE °F 


Pioneering in the design of refrigeration systems 





for very fast aircraft, Stratos has already supplied 


such equipment for supersonic research aircraft. 





Stratos research and development engineers 


currently are working on high performance 


TOTAL TEMPERATURE 


systems for tomorrow's combat aircraft. 





When aircraft fly faster... Stratos 
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| | 
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- 4 ‘ - 
REFRIGERATION PACKAGE AIR-TURBINE DRIVE FOR BOOTSTRAP COOLING UNIT 
FOR B-47 “STRATOJET” OPERATING ACCESSORIES FOR TRANSPORT AIRCRAFT 
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tospheric winds and temperatures b 
onic measurement INT charges are 
t up on the earth and sound wave 
cflected from the temperature invert 
ion levels in the atmo phere up to 50 
km. (50 mi.) are noted. By observing 
the travel time and azimuth of the re 
flected waves, the wind effects at these 
iltitudes can be determined, as well as 
the temperatures that cause these r 

flecting layers. 

Ihis atmospheric acoustics method 
is not as direct as balloon observation, 
but it eliminates the toting of instru 
ments to altitude, and the technique 
can be performed at any location and at 
ill seasons—at times when balloons 
ould not be employed. Also, height 
can be reached that cannot be attained 
by balloons 

Advantages over rocket flight are that 
the latter method is done infrequenths 
ind is expensi 

In actual practice a site is chosen 
ind rung for about a 200-mi. radius 
from the shot point with a series of 
recording stations 

Ihe technique was developed at 
GRD, whose field parties participate in 
the work along with personnel from the 
University of Denver and the Univer 
sity of Alaska, und ontract 
Por Tomorrow—I[his particular 1 
earch is not directly applicable to 
everyday flight, but it will fit the future 
flight picture for both planes and 
guided missile Primarily the work is 
done to gather data for establi hing a 
cientific background of the general 
physics of the atmosphere—how winds 
ind temperature vary with the seasons. 

Ihe project has been under way for 
about six years and is just about com 
plete. It indicates that the atmospheric 
icoustics method is scientifically valid 
Results have agreed very closely with 
the National Advisory Committee for 
Acronautics’ altitude-temperature curve 
Ihe work has also verified the assumed 
portion of the NACA data 
© Pack Ice Study—Another project of 
the laboratory is the investigation of 
ictic pack (permanent) ice north of 
Alaska, to determine thickness, stru 
ture and breakup characteristic 

Landings wer made with ski 
equipped urcraft for setting up seis 
mometers and surface charges to 
determine relationship of salt water ice 
thickness to airceupled shock wave 
transmission. From the reflected wave 
nalysis, ice thickness could be deter 
mined as well as presence of ice fault 
ind ocean depth 

Data tell whether the ice i ufh 
ciently strong to support landing aircraft 
ind whether it will stav intact or break 
up—iunportant information for estab 
lishment of a mip, rescue or Operating 
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FOR JET ENGINES 
MASS PRODUCED with the aid of... 


Turbine-type jet engine units develop 
“oush” with the aid of hundreds of tiny 
power blades and buckets. These 

parts are made of high-temperature alloys 
by the Microcast Process. This mass 
production technique solves the problem 
of handling the hard, virtually 
non-machineable alloys required for jet 
power plants at substantial 

savings. This flexibility and economy in 
producing high-heat alloy parts can be put to 
work for you. Let us show you how 
precision cast parts can fit into your 
product's design. Write for 4 

16-page booklet and 

information on the new 
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P.O. BOX 1090 
PORTSMOUTH, RHODE ISLAND 
TEL. PORTSMOUTH 479 
west COAST REPRESENTATIVE 


AIRSUPPLY COMPANY, 9815 WILSHIRE, BLVD. 
BEVERLY HILLS, CALIFORNIA 


242 


@ CAMBRIDGE 


au base weather 
lo extend this type of survey to all 
the ice over which flight could be made, 
the laboratory has developed a radio 
scismometer which can be dropped by 
parachute so that it will telemeter data 
back to the plane when a 100-Ib. bomb 
is dropped on the ice in the general 
area ot the scismometer. A recorder in 
the aircraft pen-charts the shock wave 
characteristics. Analysis of the data pro 
vides ice thickness, ice faults and ocean 
depths. 
> Other Projects—Other studies of the 
laboratory include investigation of 
micros¢isms—minute earthquakes on the 
earth’s crust caused by atmospheric 
fluctuations. 

l'o aid in landing operations on un- 
improved fields, the laboratory is con 
ducting soil-bearing studies  (trafhic- 
ability). 

lo promote navigation knowledge, 
the laboratory is investigating geomag 
netic fields. 

Interest is already projected in the 
solar eclipse due in 1954. This should 
provide data for mapping the earth’s 
surfaces and promoting navigation and 
guidance. 

\ project concerned with a floating 
ice island in the arctic is under study 
to determine feasibility of base estab- 
lishment. ‘This work is described in 
another article in this issue. 


and station 


Atmospheric Analysis 


Head of the atmospheric analysis 


activity—a weather forecasting group— 
is C. N. ‘Touart. 

I his coordinated and directed effort 
for the solution of weather forecast 
problems has never before been avail- 
able on such a scale in the history of 
meteorology. 

Ihe feeling is that the art of fore- 
casting has been leveled off on a plateau 
while knowledge is gathered for a move 
up to a higher plateau of understanding 
weather phenomena. 
> Numerical Prediction—One of the 
present considerations of the atmos 
pheric analysis lab is the operational 
testing of the numerical prediction 
technique that is based on the nu- 
merical solution of the fundamental 
laws of motion. These are the laws 
which govern the motion of all material 
bodies. 

(he ability of meteorologists to 
modify and specialize these laws so they 
can be applied to the atmosphere has 
| only come about in the last 10 years. 
| This achievement makes meteorology 
a branch of the physical sciences and 
| the laboratory capitalizes on all the 
| data generated by the various phases 
of these sciences instead of starting 
from scratch. 





> Balloons Help—! 
diction technique, 
data obtained | 

over the uutine Dasi 
by the U. § Bureau, Au 
Weather Service S. Nav 

[hese are equipped with radio tran 
cnd back rts of tem 
wind and pressure condition 


| hese 


between 


counti on a 
W eather 
ind the | 
mutters and 
perature, 


Cpt 


in the upper atmospher bal 


loons may range to altitude 
10 and 15 mi. 

Ihe data collected are fed to GRD, 
where the computing machines go to 
work and return a forecast for 24 or 36 
hr. in advance. ‘The computer 
accomplish this because it 
instructed to take into acc 
details than the human forecaster 
concerning the state of the atmosphere. 

At present, it is fairly clear that the 
computer can significantly umprove on 
the performance of the field forecaster 
in predicting the field of motion in th 
atmosphere. It can forecast unexpected 
developments—birth of new storms, 
irregular motions, and sudden chang 
of weather. 
> Long-Range Forecasting—lThe lab 
oratory aims to extend the time-range 
ot weather forecasts. ‘he objective 1s 
to forecast accurately by from  threc 
days to one month. 

Long-range forecasting reduces the 
limits of accuracy which a fore 
cast is phrased, both with respect to 
It is in a much more 
than short-range fore- 
“how a 


Call 
has been 
ount more 


Call 


with 


space and time 
primitive stag 
casting, and the problem is 
curate is it at the moment?” ‘This ques 
tion is what the development and 
evaluation group at the laboratory is 
trying to answer. 

lor the past five years the lab’s per 
tudying the general 


the gross 


sonnel have been 
circulation of the atmospher« 
feature of its motion. lorecasting this 
general circulation is the key to the 
long-range forecast, according to many 


meteorologists 


Atmospheric Devices 


Ihe atmospheric devices activity is 
headed by Lt. Col. Paul Worthman. 

The function of this group is to de- 
velop balloon systems, including the 
carrier and its instrumentation. The 
instrumentation covers both ground and 
airborne equipment for recording tem 
perature, pressure and turbulence up to 
i00,000 ft. The laboratory is also 
charged with test-proving of large and 
small instruments which are developed, 
before acceptance by the Air Force for 
production 

One of the laboratory's big projects, 
known as Moby Dick, uses large plastic 
balloons to carry research instrumenta 
tion to altitudes between 50,000 and 
100.000 ft. for the in ticat 


field 


ion of wind 
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Shear strength-—3,681 Ibs. Speed—1!7 rivets 
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comparable shear fastener ! 
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same shear strength 


and grip. 
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* 
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SHANKS are ground 
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Pheoll gives you prompt service 
on Hi-Shear Aircraft Rivets in 
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HEAD STYLES—100° flush head 
or protruding head are stand- 
ard; other head styles can be 
furnished, 
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in., inclusive. 


HEAT TREATMENT — Alloy steel 
rivets are heat treated to 
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where required. 


Rely on Pheoll for the com- 
plete line of Hi-Shear Aircraft 
Rivets ! 
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Directorate 


Cambridge—Complex geophysical 


| problems are being resolved here in a 
| concentrated research, development an 


d 
test program aimed at simplifying opera 
tional difficulties of present and future 
aircratt 

This work, being conducted by the 
Air Research and Development Com 
mand’s Air Force Cambridge Research 
Center (AFCRC), Cambridge, Mas 
is being pushed by the Geophysics Re 
search Directorate (GRD), one of the 
center’s three research divisions. 

GRD’s overall study embraces both 
laboratory and field investigations. It 
laboratory phases, together with some 
of the numerous studies under way, ar¢ 
outlined elsewhere in this issue. Some 
examples highlighting the many field 
projects—aimed to unravel threads of 
geophysical phenomena—are _ related 
here 


Mountain Wave 
GRD’s Atmospheric Analysis Labora 


tory is conducting a study known as the 
Mountain Wave Project, with field 
work under the direction of Dr. J. P. 
Kuettner. ‘The project contract wa: 
signed in the fall of 1950, and is still 
continuing. 

‘The broad aim of the study is to ex 
plore airflow over mountains, and it 
implications to aviation Ihe Sierra 
Nevada mountain range areca was s¢ 
lected for the field experiments, becaus¢ 


| previously glider pilots had used the 


mountain wave in this region to climb 
to over 35,000 ft., which indicated that 


| the wave was more pronounced in thi 


wea than over other mountain locales 
mn thi U S 
In addition to GRD personnel, the 


| entire project has involved the Univer 


sity of California personnel under thi 
direction of Prof. Hlolmboe, Metcor 
ological Department Head; the Naval 
Ordnance ‘Test Station, Inyokern 
Calif.; the Air Weather Service; U.S 
Weather Bureau; Southern California 
Soaring Assn.; and other participants. 

> Basis of Studv—Airflow over a moun 
tain range forms a system of wave 

downwind of the mountain. It is this 
phenomenon which is the basis of the 


| project study. Both gliders and pow 


ered planes have been used in the study 
to take advantage of the ascending part 
of the wave to gain altitude 

In the project, the powered Convair 
BT-13 has been used for flights clo 
to the ground (where glider operation 
would not be feasible) and up to alti 
tudes of 18,000 ft. Pratt-Read gliders 
used have been taken to considerably 
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H Cambridge 


Probes Air and Weather 


iltitudes, limited only by the 
lack of a pressurized cabin in the sail 
plane 

Vield phases have involved deter 
mination of the magnitude of updrafts 
ind downdrafts and their positions with 
respect to the mountain. 
turbances have also been investigated, 
since these are responsible for altimeter 
errors. Another phase of study is tur 
bulence phenomena, especially high 
level turbulence under jetstream condi 
tions. During trial flights a glider pilot 
has been lifted into a jetstream 
> Record Set—During the 
world altitude record for gliders was set 

44,500 ft.—in one of the Pratt-Read 
sailplanes. ‘This flight had to be dis 
continued at this altitude because there 
vas no cabin pressurization, although 
the air was still rising at 1,000 fpm. 

The instrumented and calibrated 
gliders have been tracked by cinetheo 
dolites, radar and Raydist. Radiosond 
and meteorological stations were set up 
in the Sierra Nevada and adjacent areas 
conditions dut 


higher 


Pressure di 


project, a 


to record atmospheri 
ing wave situations 
A number of 
tributed to th 
produced by the mountain wave 
the data that have b 
project there are ind 
ifety altitud 


hxce sSIVE 


dents have been at 
condition 
rom 
ted in thi 


itions that new 


hazardou 
cn coll 


would appear advisable 
iltimeter 
other 
lorce 1s 


turbulence and 
crror over mountam region ire 
aspects in which the Au 
interested The proyect is expected to 
magnitude of these alti 
errors and give a better under 
| of high-level 


determine the 
meter 
tanding of the p 
turbulence 


mnomnenad 


Ice Island 


\ massive floating ice 
is ‘IT'-3, in the Arctic waters, is the scene 
of another special project in’ which 
GRD ’s ‘Terrestrial Sciences Laboratory 

participating. Huge ice masses 
is this offer interesting possibilities for 
Air Force use 
islands were first discovered 
in northern 1947 
weather reconnaissance flights from the 
Alaskan Air Command. In 1951, T-3 
ice island was located, when it was in a 
position to be occupied for camp pur 


island, known 


such 


| argc 1C¢ 


waters im during 


yoses. Its area was 45 sq. mi 

In March 1952, the first aircraft land 
made. In the subsequent land 
GRD ientist was put 
island and then others from 
GRD followed On thi floating 
weather station, the GRD personnel 
will remain until October of thi 
Other service representativi 


ng Wa 
ing a down 


on the 
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ite include weather observers of the 
Alaskan Air Command, representatives 
of the Aero Medical 
communications personnel 

> Island Under Study—Studies are being 
made to determine the character of the 
island—why it is there, how it was 
formed, its thickne tructure, and 
breakup and drift characteristics. Al 
ready, the main cause of movement has 
been found to be the wind, with ocean 
urrent effect being negligibl 


Laboratory, and 


Plains Turbulence 


An extensive study now being con 
ducted by GRD’s Atmospheric Analysis 
Laboratory is the Great Plains Turbu 
lence Field Project. This month, on the 
plains of Nebraska, GRD is making con 
centrated ficld observatoins to test cet 
tablished theories of air turbu 
lence and heat. transf occurring be 
tween the air and thi ound 
different atmospheri ivers and that 


involved in such proce Is el 


tain ¢ 
between 


ipora 
tion and 
hese trial limax four 
ified investigation of th dittu 
in the lower atmo pli re 
> Results Expected—It is expected that 
onsiderable new data will be amassed 
on the portion the 
nearest to the 
hould b 
crentihe per 
mstitution md cl 
participating in th project phase 
The results of this field 
vill be of military interest, but 
ommercial wricultural and publi 
health activiti hould also benefit 
During the field trial on 
will make yhservation of peed 


tion at numerous clevations up 


ondensation 


of dir 


proce ( 


itmo phere 
‘round, and new theoric 

d veloped About 125 

onnel from | universitie 


1 
miital iwencnK il 


experiment 


primarilh 


group 


ind dire 
to about 5,000 ft., with cup-type and 
cylindrical anemometet photo-theodo 
lites, and smoke puffs. Fluctuations and 
tre of the wind on the 
it various levels will be 
other group 

> Measuring ‘Temperatures—Tempera 
ture profile ibout 10,000 ft. will 
be measures iircraft 


md radioson I luctuation 


ground and 
measured b 


obsers ition 
of tem 
re up 75 vill be recorded 
inchored radiosonde 

ind fluctuations of moisture 
the most import int constit 
the atmo ph re—will be ob 
iporation rat for hourh 

ls will be measured 
ind qu ilitative diffu 
vill be made to check 
id and d ition of 
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waster GEITER 


Heat treated 
alloy steel pin 
with malieabie 
aluminum 
collar 


REGULAR, CLOSE TOLERANCE AND 
INTERFERENCE FIT TYPES 
INSTALLED 5 TIMES AS FAST AS BOLTS 


Save 


assembly by using Pheoll Hi-Shear Rivets. 


both weight and time in aircraft 


These precision made fasteners are casy to 


install and provide maximum shear 


strength when critical parts are joined. 
MA? a RING 


provide the aircraft industry 


with a constant source for alloy steel, 


stainless steel and 75ST Aluminum Alloy 
Hi-Shear Rivets in all types and sizes, 


Partial List of Styies Available 


NAS 177 10 Countersunk Head 
NAS 178 Fiat Binding Head 
HS @2R7 Close Tolerance 100° Countersunk 
Head 
NAA 2@R6 Stud Rivets 
HS 11 Brazier Head 
HS 23 Close Tolerance 100° Countersunk 
Head—755ST Aluminum Alloy 
HS 26 Fiat Binding Head—755S1 Aluminum 
imienunk 
Close Tolerance Shenk 
HS 28 Flot Binding Hecd—Close Tolerance 
Shank 
HS 37 Close Tolerance |! Countersunk 
Head—Close Tolerance Shont 
Minimum Temile Strength 160,000 
ps 
HS 38 Fiat Binding Head—Close Tolerance 
Shank Tensile Strength 


Tolerance 100 Co 


Minimum 

14 ) pai 
HS 47 Close Tolerance 100° ¢ 
Head interference Fit 
Tensile Strength 160,01 ps 
HS 48 Fict Binding Head 
Minimum Tensile St ength 160,000 

ps 

NOTE: Other types mode to customer's specifica- 
tions. Ask about Hi-Sheors for industria! use, 


ounternsunk 


Moiamum 


merterence Fit 


Write for Free Catsleg and Engineering Dats Sheets 


PHEOLL gs as 





THE UNITED STATES TIME CORP. and 
SANDERS ASSOCIATES, INC. join hands mc 


to make available for the first time on a 
mass production basis . . . at volume prices — 




















DIAMETER 





WORLD'S SMALLEST =2° 


SUBMINIATURE PRECISION 


RATE GYROSCOPES 


These gyros, developed and perfected by 
Sanders Associates, are now made available 
in volume through the close-tolerance, mass 
production techniques and facilities U.S. 
Time has acquired in nearly a century of 


precision manufacturing experience. 


U.S. Time is the world’s largest manu- 
facturer of wrist watches and mechanical 
time fuses. Twelve years ago it began manu- 


facturing precision gyroscopes for the 


another 











armed forces. During this period, it has 


produced gyros at the rate of 17,000 per 


month in its ultra-modern, completely air- 


conditioned plant. 


Now—the skills and experience gained in 
attaining this outstanding record in mass 
precision production are being applied to 
the manufacture of Sanders Associates’ Rate 
Gyro—the ultimate in subminiaturization, 


flight proven in production missiles. 


ig «38s, 





— om - 
a. a~-«saane” 


SUPERIOR PERFORMANCE CHARACTERISTICS 
RELIABILITY ACTUALLY INCREASED 


@ temperature compensated 
@ hermetically sealed 

@ fast starting 

@ high resonant frequency 


@ unusually insensitive to shock and vibration 


CHARACTERISTICS 


Range 420 degrees/sec 40 degrees/sec Nominol Domping. 0.5 critico! 0.5 critical 


Resolution better than better than Motor 
0.05 degrees/sec 0.005 degrees /sec Excitation 6.3 volts, 400 cycles, 2 phase, 3 watts 
26.0 volts, 400 cycles, 2 phase, 4 wotts 
Linearity approximately 0.1% 
Sensitivity 5.6 volts RMS 5.6 veite BMS Pickoff Excitation 6.3 volts, 400 cycle 
AC output of AC output at 
420 degrees/sec. 40 degrees/sec Starting Time 15 seconds 


Resonant Max. Operating 
Frequency 85 CPS 30 CPS Lineor Acceleration 60 G any oxis 20 G any axis 





ENVIRONMENTAL CONDITIONS 


Altitude — 0-60,000 feet Temperature Operating Ronge 55C to 85C 
Mox. Survival Shock Acceleration — 1000 G any axis Tested Operating Life — over }000 hours 
Mox. Vibration (0-300 CPS)...5 G any axis 


VARIATIONS IN DESIGN POSSIBLE TO MEET SPECIFIC REQUIREMENTS 
INQUIRIES INVITED. Write to Dept. B 


( SUITABLE FOR: 
_¥™ } me States oom ¢ © wpe zalic nw GUIDED MISSILES 


FIRE CONTROL SYSTEMS 
500 FIFTH AVENUE, NEW YORK 36, N. Y. AIRCRAFT INSTRUMENTS 


Main Plant — Middlebury, Connecticut ANTENNA STABILIZATION 
Other Plants — Waterbury, Connecticut ; Little Rock, Arkansas, Abilene, Tex., Dundee, Scotiand 





ACTUAL 
SIZE 

















Bright new wings on a proud blue uniform 
another young man has put his faith in the 


sky! Our job is to back him up — give him the 
best we have to offer, then figure ways to give 
him better still. 

OstTuco, makers of the first ‘‘Chrome-Moly”’ 
for aircraft, has continuously served the air- 
craft industry since its inception . . . and de- 
signers have consistently specified OstTuco 
Tubing for fuel lines, landing gear, engine 


mounts, and other applications. Major rea- 
sons for its industry-wide preference are its 
uniform high quality, strength-without- 
weight, ease of machining, and exactness in 
forming and fabricating. 

Your own requirements will be dependably 
met when you specify OsTuco. Contact your 
nearest OsTuco Sales Office or write us for a 
new informative catalog, “OsTuCcO TUBING,” 
and our latest A-2 Handbook. 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company 


Manufacturers and Fabricators of Seamiess and Electric Welded Stee! Tubing 


Plant and General Offices: SHELBY, OHIO 


SALES OFFICES: Birmingham, P. O. Box 2021 * Chicago, Civic Opera Bidg., 20 N. Wacker Dr 
Cleveland, 1328 Citizens Bidg. * Dayton, 511 Salem Ave. * Detroit, 520 W. Eight Mile Rood 
Ferndale * touston, P. O. Box 17007 © Los Angeles, Suite 300-170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. © New York, 70 East 45th St. * Philadeiphia 
2004 Packard Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive * St. Lowis, 123 

North Main St. * Seattie, 3104 Smith Tower * Syracuse, 2350 Bellevue Ave. * Tulso, 245 Ken 

nedy Bidg. * Wichita, 622 E. Third St. * Canadian Representative: Railway & Power Corp., ltd 





Avionics has altered the techniques of 
aerial wartare during the past decade and 
now promises to completely reshape the 
character, equipment and tactics of military 
air power during the next decade. 

As a result, avionica—electricity and elec- 
tronics in aviation—is one of the fastest- 
qrowing seqments of the modern aviation in- 
dustry. Firms well-established in aviation for 
decades are expanding to develop new capa- 
bilities and finding new tasks In avionics. 
Many new firms never betore associated with 
aviation are becoming an important part of 
the industry through their technical contri- 
butions to avionics. Although the basic ex pan- 
sion program tor the airframe, engine and 
accessory manutacturers for carrent mili- 
tary air power needs is reaching its peak, 
there is still an acute need for additional 
avionics resources, both in research and de- 
velopment and in production facilities. Al- 
ready nearly kali the total cost of a modern 
jet bomber can be accounted for by its 
avionics equipment. 


Avionics now provides the radar eyes, the 
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@ SPECIAL REPORT 


AVIONICS 
IN THE 
* AIR FORCE 


radio ears, the computer brains and the 
servo system muscles for individual aircraft 
and missiles. In addition to expanding and 
pertecting these roles, avionica in also dea- 
tined to provide the central nervous system 
to knit together the many complex aerial 
weapons systems into the over-all super 
weapons system of military air power. 

The Air 
handled through the Air Research and De- 


velopment Command is the most important 


Force's program in avionics 


single force behind some of the major tech- 
nological advances now being made in 
avionics. 

Recause of the growing importance of 
avionics and the keyg rote in ita technical 
progress played by the Air Research and De- 
velopment Command, AVIATION WEEK pre- 
sents thin special report: “Avionics in the 
tir Force.” This report was written by AVEIA- 
TION WEEK'S Avionics Editor, Philip Klass, 
alier a personal tour of all the major Air 
Force avionic research and development cen- 
ters and personal interviews with the leading 


military and civilian technicians in thin field. 
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B ROME 


Rome Guides AF Avionics Development 


Ground-based avionics is RADC’s broad assignment; new program 


aims at developing 


By Philip kK lass 
Rome, N. Y.—The Air Force has r 


cently launched an important new pro 
gram to develop an integrated avionic 
weapons system for tactic il ain power! 
Ihe system will be specifically designed 
round ‘Tactical Ai 


igned mission of local combat area d 


Command’ i 


fense, interdiction, and ground support 
The responsibility for this significant 
new program has been assigned to thi 
Rome Air Development Center here at 
Griff AFB under the command of 
Brig. Gen. Daniel C. Doubleday—AF’s 
Cambridge Research Center and Wright 
Air Development Center support thi 
ttort 
> Centralized Intelligence—l hic system 
will be ce ivi | to pro\ idk 1 | AC fic Id 
commander with intelli 
gence and control. Data on enemy di 
position will be funneled automatically 
into this control point from far-flung 
mobile radar stations and processed in 


centi ilize d 


iutomatic computer 

I'he commander will analyze this di 
gested intelligence and decide his strat 
gy and tacti Aircraft will then be 
directed from this central control point 
possibly automatically via a 1 
link (telemetering) 
P Logical Choice—RADC, w it 
round and ground-air el 
tronics, was a logical choice for thi 
l'AC control system assignment because 
the system will involve ground-based 
radars, communication and auto 
matic computers, all of which are 
up RADC’s alle Also, TAC’s 
rea air defense problem closely resem 
bles the continental air defense problem 
on which RADC has been working for 
CVCI i] vCal 

A recent top-level USAF decision 
merged RAD( ur defense activitic 
vith those of the Cambridge Re 
earch Center ro} mcolt 
under the o ; 


pe nence in g 


bridg 

Many of th ur defen 
niques can be applied to the 
tem although it must b 


provide greater mobility for 


+ 

ward combat area 

> Airborne vs. Ground-Based 

vailing philosophy it RADC 

many navigation function now 

formed by airborne equiy 

be handled l ground-based 

equipment. Airframe manufacture 
7 


TaN nt 
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> Wide Range—RADC’s activiti 


mmpa 1 variety of equipment 
| 


an integrated system for tactical air power 


1 t i lauc hi i} it id-based iwiotm field 


ilthough the i nother > Ixceptions (ine partial cx epthion to 


irgument which will | l thi | statement of RADC r pon 
in this issue l) found in certam equipment 
m branche of the 
eliminat lita 
gation and RAD 
future iplet | of onsal 


Rome 


Rom broac 


Hl 
\W\ hit \u 
Dayton | hicular u 
> Project Lincoln—Anotlicr © 


fon 1? ir defense program wher 


phon i 


I countern« tem 4 Dat ha been 

ini irbor identification Ar 
nd or foe ‘ tion engineering of sp ialized 
loped by Project Lincoln 
uti he | msored bi 


| tatior tO! AP CR hough some f it may be 


iwe million-dollar radar 


T 


AF Experiment 
I ground-suppor 
mt line Griff AFB at Rome represents an 


RADC 
] 


enti lize d 
r the me pero | I if t Ve ro the An 

‘ : : al 
ommand Materiel 


l]} rr — iol ' idl tol ’ . ng, up 


r 
tid 





Brig. Gen. Daniel Campbell Doubl 
ton Air D 


day inder, | 
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at 30,000 feet over 
Enemy Territory 


-it’s got to work! 


4 


\ 


\ 


Pilots of Republic F-84F 
Thunderstreaks Depend on 
Soreng Solenoid-Operated Valves 
to Change Fuel Tanks... . 


sty 





j Mission accomplished . . . time to head home. . . fuel gauge 
reads “empty.”’ The pilot flicks a switch . . . and a small valve 
> takes over—cuts a ful! tank into the fuel line without inter- 
Vy ruption of flow 
| Not just an ordinary valve—but a specially designed Soreng 
Solenoid-Operated Valve. Engineered to the exacting specifica- 
tions of the Air Force for the famed F-84F Republic Thunder- 
streak. It’s built to Soreng’s own high standards— built to work, 
without fail 


Like all Soreng electrical components, Soreng solenoid -operated 
valves are custom-designed, custom-engineered and custom-built at 
production line prices in our own extensive plants. Here at Soreng 
—with more than a quarter century of experience—we have the 
engineering talent and research facilities to help you develop depend- 
able electrical components for your product. Why not get all the 
facts— now? 


Eastern Representative Western Representative 
O. K. Gardner Company Burla Engineering Company 
8.219 General Motors Building 1124 North LaBreo Avenue 
Detroit 2, Michigan Los Angeles 36, California 


| 
*PRODUCTS CORPORATION 


/ 
' 9565 Soreng Ave., Schiller Park, til. (Chicego Suburb) 


PLANTS : SCHILLER PARK, ILLINOTS ° FREMONT, OHIG * SPRING VALLEY, ILLINOIS 
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1903 


Alcoa” Aluminum “took wings” with the 
Wright Brothers. Aluminum from The Pitts 
burgh Reduction Company (later to become 
Alcoa) was used in the crankcase and 
water jackets of their plane 


1927 


Alcoa Aluminum flew with Lindbergh to Le 
Bourget Airport—in the form of nose cowl, 
pistons, propeller, cylinder heads and 
crankcase of his famous “Spirit of St. Louis.” 


1929 


Alcoa Aluminum helped conquer the bleak, 
white world of the antarctic with Admiral 
Byrd. On that eventful flight over the 
South Pole, Byrd's plane was built lighter, 
stronger with spars, bulkheads and skin of 
Alcoa Aluminum. 


1952 


Alcoa Aluminum sheet, plate, forgings, 
castings, extrusions and fasteners fly on 
every fighter sweep ... every bombing 





mission in Korea. And as the growing air- 
craft industry has imposed new demands, 
Alcoa has met them with expanding facilities. 


Ana AE Cy We The new Alcoa-operated 14,000-ton extrusion 


press will produce larger extrusions, thinner and more intricate than ever 
before. Maximum extrusion size is increased from a 15-inch to a 24-inch 
circumscribing circle . . . and from 600 to 2,400 pounds per piece! 
Removing residual strains and straightening extruded parts are accom- 
plished with Alcoa’s new 3,000,000-pound stretcher. The machine will 
be fully capable of handling pieces of metal up to 110 feet in length! 
Complete airframe subassemblies are forged ina single unit on Alcoa's 
forging presses that have capacities of up to 15,000 tons! 
If you'd like to know more about Alcoa's facilities, call your local 
Alcoa sales office. They have all the information and will be glad to sit 
One of the Alcoa-operated forging presses down with you and discuss your problems . . . large or small. The 


and a part of the company's “big press f : ‘ Ne : ‘ 
program.” Here, a 15,000-ton “squeeze” number is listed under“ Aluminum” in your telephone directory. Or write: 


gives aircraft designers a new freedom in 


ALUMINUM COMPANY OF AMERICA, 1800-H Alcoa Bldg., Pittsburgh 19, Pa. 


design concept 


SAIC © wi | 
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ALUMINUM COMPANY OF AMERICA 





@ ROME 


ply, and maintenance) for ground-based 
wionics from Wrig i. Patterson AFB, 
Davton, to Griffiss or a little over a 
year now thes ‘MC ictivities have 
been centered in the Rome AI Depot 
under the command of Col. M. F 
Summoerfelt 
P Engineer “Midwives’—There were 
many logical reasons for such a move 
When an equipment has gone through 
its development phase, and the Air 
force wants to put it in production 
\MC must lean heavily on ARDC en 
gineers. ‘These men have lived with th« 
project since its inception and thus can 
give AMC technical guidance in prepat 
ing Cquipment specifications 

Later the ARDC engineers may movi 
into the contractor’s factory to act a 
“midwives” until the first units have 
come off the line 

Still later, the ARDC engineers serve 
1s consultants on major maintenance 
‘nd field usage problems for the service 
life of the equipment 

General Doubleday sums up RADC’s 
responsibilitic “We live with the 
equipment from the ‘cradle to the 


History 


Lhe majority of RADC’s technical 
members of Watson 
Laboratori et up as a Signal Corps 
lab at I't. Monmouth, N. J., during 
World War II to handle ground-based 
wionics for the then-Army Air Force. 
After the war, Watson Labs wer 
transferred to the newly formed USAF, 
ind in the winter of 1950, this group 
was transferred to Grifh AB at 
Rome 
> Congested Airways—A major purpose 
in relocating the Watson operation was 
to get it away from the congestion of 


personnel 


main airways in order to prevent experi 
mental radar, communications, and 
flight test aircraft from interfering with 
commercial air traffic 
Grifh AFB at Rome, which had 
been built in 1941 as an AF mainte 
nance depot met thi off-the-way 
lirways requirement and was available 
In 1950, GAFB was serving 
is a Storage facility 
> Dissension in the Ranks—When the 
move was first proposed in 1948, several 
groups of emplo vent to Rome to 
i. When they returned 


] renor | 
hev re rted that th 


primarily 


ommunity com 


i 
pared nfavorabh 
| 


with their ex‘sting 
n the fringe of greater 


the report ome of 
ganized to lobby against 

l id raised enough op position 
temporarily. The invasion 


1 to break this roadblock 
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c\_ ig { { ) }( c) Important News of Aviation 
| =I | Ja ) & Industrial Test Equipment 


Greer Stationary Hydraulic Accessories Test Stand, shown here in Ford's Kansas City 
Aircraft plant, pr 


sories including system pump at flow rates up to 20gpm and at pressures up to 3400psi. 


How Greer 
= Helps Ford 


Greer Test Machines check 
complex B-47 components 
at Ford’s Kansas City plant 
This year is the fiftieth anniver 
sary of the Ford Motor Company. 


Their entire history is one of qual 


ovides a shop type machine to fully check hydraulic system acces- 


ity products, economically pro 
duced, One of the reasons for Ford's 
extraordinary record has been its 
high standards of quality control, 
To help maintain these high 
standards in the manufacture of au 
cratt components, Greer test equip 
ment is at work in Ford's Kansa 
City aircraft plant. Complex B 47 
components are put through rigor 
Greer Dual Hose Tester, used for B-47 hose ous inspection to determine theu 
lines, checks from one to six hose lines o1 air-worthiness, 
Walk into virtually any plant in 
sures to 25,000psi in covered burst chambe: the aircraft industry and you'll find 
work. Most of 


the units are standard equipment 


similar production components with pre 
Greer equipment at 
wdered directly out of a catalog 
yours on request). Other units were 
specially built to out-of -ordinary 
pecifications by the famous Greer 
engineering department. These men 
are ready to go to work for you 


‘ ‘ } | ) 
| as] et 
ble Hydraulic Test Machi Phd Sy fa tt 
Greer Portable Hydraulic Test Machine pro 
vides hydraulic test fluid for checking hy ‘ TEST EQUIPMENT 
draulic systerns of modern aircraft. Handles . 


flows up to 20 gpm and pressures up to $400psi 


Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices 1908 We Cermak Road, Chicago, Il 5 South Main Street, Dayton, Oh 


2832 East Grand Boulevard, Detroit, Michigan * and sales representative n all principal cites 
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Fy ROME Radio Engince: has been formed, and 


the University of Syracuse sends profes 
he move to Rome began in No ors to Rome to conduct classes for 
uber 1950 and was completed by advanced degree 
pring the following year RADC peoplh are becoming active in 
When the chips were down, almost local community and civic affair 
»>% of the technical and professional 
mploye decided to move to Rome 
> When in Rome—After two years in Personnel 
this medium-size up-state community, l'oday there are approximately 7,500 
conversations with RADC personnel — military and civilian personnel stationed 
ve the impression that many now it Griffiss, of whom roughly 4,000 ar 
vould be reluctant to return to Ft. assigned to RADC. The remainder be 
Monmouth. Rome is only a few min- long to such tenant organizations a 
utes drive from many lakes and the the AMC depot and the 27th Fighter 
Adirondack Mountains. Squadron (flying F'-86s) of the Air De 
\ local chapter of the Institute of —fense Command 


Col. Franklin Paul 


Vice-Commandet 


[here are approximate] 
ind i00 military personnel 


rectly involved in RAD‘ 


' nission, under the comman 
G [ A D D E | W. S. Heavner, Deput Ol 
and Development ec 1 
HAND PUMPS RADC Madanpowe! perfor 
y functions ind operat th 
> Technical Degrees—A_ bi 
the 900 peopl under Co 


shows there are about 300 
] 


Ue. ‘ 4 jf neers and scientists, and 60 « 
of 1 deer in eT 


whom h ive 


© he / Crence 


Col. Heavner himself hia 
degree in electrical enginee: 
. management 
: G2. Cok ©. 9. Sele 
deputy, has a B.S. in F.1 
— technical director of R & 
i AN Lae Davis whose record she 
3000 PSI . | physics and an MS. in ek 


neering 


RADC Activities 


RADC’s technical manpo 
plied to three major typ 
in approximately the foll 
fion 

AN 6201-1 © 50°: Guidance of developments of 
1500 PSI) | outside contractors and anal f th 
results of outside study cont t 
@12°: In-the-house deve lopment 
new ideas and techniqu to estab] 
their merit 
e 38°%: Support of AMC procurement 





‘. 








Chis invotve preparing 


| 

| 

| 

| pilot ‘runs of new 
tractor’s plant, introdu 

| ment in the field, and h 
off-shore procurement 


tri 
> More in the House—Altho 


W = GLADDEN PRODUCTS Corporation | acknowledges the m 


t/ Serving the Aircraft Industry for Over 30 Years 
’ 


r it AMC upport and 


Dept. 105, 635 West Colorado, Glendale 4, California 
f ; clopment guidan tivit 
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As recognized leaders in the design and manufacture of precision elec- 
tronic, mechanical and hydraulic equipment, the Simmonds development 
group presents a growing line of advanced products, proven to the latest 
specifications of the U.S. aircraft industry, 


THE NEW SIMMONDS PACITRON 
ELECTRONIC FUEL GAGE 


More than twenty U.S. and foreign airlines are 
equipped with Simmonds electronic fuel gages. 
Now available is the new lightweight Pacitron 
system with the ininiaturized amplifier-bridge — 
lightest and most compact unit of its type avail- 
able. The reliability and rugged service which 
have uniformly characterized Simmonds gages 
have established their leadership in the field of 
electronic fuel gaging. 


SIMMONDS PRECISION 
PUSH-PULL CONTROL SYSTEMS 


Simmonds controls 

are positive, precise 

and versatile. Adaptable 

to the most complex require- 

ments, such as bends around 

obstructions, operation under tem- 

perature extremes, precise control 

under vibration. Typical applications 

are operation of pressurized door controls, pro- 

peller governors, parking brakes, etc. Write for 
aew, complete design manual, 


MANUFACTURING PLANTS 
BRANCH OFFICES 


STRONG LIGHTWEIGHT COWLING LATCH 


In weights of only 6 oz. and 8 oz. withstands 7,000 Ibs. 
in both tension and shear. Flush-fitting. Cowling pull- 
up adjustment. Simple construction —just housing and 
toggle. For hinged or detachable panels. Accommo- 
dates principal cowling curvatures. Send for data 
sheet. 


HIGH STRENGTH ACCESS LATCH 


Weighs only 3.2 ounces, yet takes ultimate load of 
2,700 Ibs. tension, 5,000 Ibs. shear. For panels, cargo 
doors, radomes and similar surfaces, Pull-up and ad- 
justment features, Flush when installed; gives positive 
lock, yet unlocks with finger pressure. Only two parts, 
toggle action, 


HYDRAULIC FUSE 


This quantity measuring fuse acts as an automatic 
shut-off for aircraft hydraulic systems. It closes when- 
ever more than a predetermined amount of liquid 
passes through the line. 


Manufacturers of 
Specialized Electronic, 
Mechanical and Hydraulic 
Equipment for Aircraft 


Look to Simmonds for the Finest 


in Advanced Air Accessories 


~ SIMMONDS 





DILL 
LOK-SKRU 


THE BLIND 
ANCHOR NUT 
OR/RIVET 


ONE MAN INSTALLATION 
IN SECONDS 


THE AVIATION STANDARD 


for Screw Locking Anchor Nut Uses and 
Metal to Metal Fastening. 


— 


T Drill ome (1) hole. 


r 


Insert Lok-Skru with 
either Hand or Power 
Lok-Skru Tool. 


With Lok-Skru Tool 

draw barrel over 
shoulder of Lok-Skru and 
flush with metal. This 
provides a Blind Anchor 
Nut for Secondary At- 
tachment. 


TO FASTEN AT- 
TACHMENTS insert 
standard Machine Screw 
through hole in attach. 
ment and into Lok-Skru 


As machine screw is tight. 
ened into Lok-Skru it is 
securely locked by means 
of the Specially Crimped” 
locking-end of the Lok- 
Skru. 


Crimped internal threads 
of Lok-Skru provide se- 
cure locking device for 





} vice could 
| 


a 


i plexity), th 
| 








atiachment screw. 


White for Golder 
Handy information on the 
many uses and application of 
Lok-Skrus in airplane con- 
struction with complete data 
on types and sizes. 





MANUFACTURING CO.' 


FACTORY 
700 fast B2nd St. 
Cleveland 3, Ohie 


BRANCH 
1011S Flower St. 
Les Angeles 15, Calif. 





B® ROME 


wish they in-the-house 
development. For thing, RADC 
that such development is 
necessary to maintain the technical 
competence of its personnel 

Unle RADC (and ARDC 
centers) engineers first-hand 
of new technical develop 
ind techniques in the fast-mor 
held, they can’t do the best 
possible job of guiding developments by 


ould do mor 
om 


reCOgMizes 


other 
have a 
knowledge 
ment 
ng avionk 
contractor 
Another equally important 
that RADC engineer 
certain new ideas on a 
basis in their 
ind at kk cost 
contracted out 
> Convincing “Doubting ‘Thomases’’- 
Davis points out that in-house develop 
ments can be used to convince doubting 
contractors that it is possible to meet 
RADC requirements or that an idea i 
feasible. As an example, Davis cites a 
tracking computer which originally used 
125 vacuum tube 

1 pite RAD( urging 
ind hould be 


number of 


outside 
justifica 
tion 1 can tr 
haywired bre id 
own lab I 
than if the 


board” 
work 


time 
wer 


I 


that the de 
igned to 
tube 


com 


red 
reduce thi 


ind 


Vaciiuin 
ind 


uncon- 


thus it 174 weight 
manufacturer wv 
vinced. So RADC 
in and redesigned the computer them 
selve only 15 
tube 
© One Big Workbench 
of RADC’ 
mands that 
periments be performed out-of-door 
RADC now has 11 test sites located 
around — it ,500-acre base and an 
other eight sites off-base—two of these 
ire located more 1,000 mi. awar 
All of the on-base sites ar 
with base ind communication 
and major sites are ted with 
coaxial cable to permit remote tran 
signal 
base is a great big work 
Doubleday say 


cnginect 


te ppt d 


ind now it require 
[he very natut 


work d 


its laboratory ex 


radar and radio 


much of 


than 
upplied 
pow I 
interconne 


mission of radar/ microwave 
“The whok 
bench,’ 


Off-Base Sites 


Most of the had to be 
carefully selected for thei topogi 


well i 


Gen 


outdoor site 
iphical 
; their 
he Ing 
free from man-made static. For example, 
the 1,200-ft.-high radio tower: whi h 
RADC constructed for low-frequency 
long-range navigation work, presents an 
obvious hazard to low-flying aircraft 
so is located at Forestport, N. 4 
10 miles northeast of the air ba 
RADC needed a unique site to che 
the radiation patterns of radar and radio 
antennas without picking up stray refl 
tions from the ground. They found an 
ideal spot about 20 miles east at New 
port, N. Y. The transmitting ant 


layout and/or location, as 


technical characteristi uch a 


ind 


me 


’ 
he b 


nna 


Col. William Heavner 
Deputy for R&D 


under test is placed on one high cliff 
and the receiving antenna on 
[he intervening gully prevents ground 
reflection 

> Other Off-Base Sites—In addition to 
the Forestport and Newport facilitic 

RADC operate the following off-bas 
7 

e Floyd, N. Y.: An unobstructed “stati 
free” location approximately three mile 
cast of GAFB used to check direction 
finding and communication equipment 
e Verona, N. Y.: Primarily a ground 
radar test site 12 miles southwest of 
GAFB, which is used for TAC weapon 
tron 


nother 


tem and ele countermeasure 
tudic 
e Jervis Ave. (Rome): An omnirange 
nd short-range navigation test facility 
located about two miles west of GAFB 
e Adamston, N. J.: A long-range, low 
frequency navigation test facility 


@ Carrabelle, Fla., and Cape Fear, N. C.: 
lest sites for navigation system studi 


Environment Chambers 


When new environmental test cham 
bers now under construction are com 
pleted this year, RADC will be able to 
drive trailer 


dar or IVIONL 


1 large housing a mobil 


other equipment, into 
i test cell and run the temperature down 
to —7O0F or up to 190F, under humidi 
tic of 10 to 95% This 16 x 32 
17 temperature-humidity room 

ha volume of ] 
u. tt 

> Hot and Cold—Fight other larg 
in type chambers are under construction 
in the same building, formerl 
test cell for aircraft engin 
clude four arctic ind f 


TNS, ying im 


ipproximat 
wall 
u ed isa 


Dh ecm 
room 
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aircraft performance 
measured and evaluated 
from the ground up! 


W king on the grour i, aerodynami« ; guards our 
defense in the air by assuring top aircraft 
performance. In tl proud field of aviation 
“rroundwork”, Taller & Cooper Test Equipment 


‘ 


ft itself 


versatile as aircra 


istrument, whether designed or 
nanufactured by Taller & Cooper, 
y created for each individual application 
modern facilities and 
ineering Staff offer the fastest, 


t performance control 


Let the Taller & Cooper Engineering Staff help 
\ i the ground up! 


WIND TUNNEL BALANCES 
UB IC *¢ TRANSONIC ¢ SUPE 
PRES l AUTOMATI« 


DIGITAL CONVERTER 


PRECISION DYNAMOMETER TORQUE & THRUST 
MEASURING AND RECORDING EQUIPMENT 


INDICATING AND RECORDING SCALES 
L TATIC W I PRE URE 
rRERE TIAL W T. PRE UR} 
MACH METEI RYQUF rHRt rT, FORCE MO} 


REMOTE PRINTING DATA RECORDERS 
t Rit \ Mi T TEMPERATURE PR 
PHYSLE QUANTITI LECTRICAL QUANTITIF 


WRITE TODA‘ j nformation 


TALLER & COOPER, INC. 


ENGINEERS * MANUFACTURERS 


64 WASHINGTON ST. «¢ BROOKLYN 3.N.Y 





Bhd ROME ble of being transported b 


must be able to withstand 

he tropic chamber vill provide high altitude 
temperatures of 34h to 190K and Current Ak ground-ba 
humidities of 10% to 95% except for cquipment specs call for withst 
one which can create 100% hurmidit Cxposure it 60.000-Ft iltitud 
conditions (rain though this is considerably b 

Ihe four arctic rooms can be op normal cruising altitudes of cy 
crated at temperatures of —70F to 721 transport 
ind one of them can also provide mn There is still another altitud 
lated altitude up to 70,000 ft to consider. Ground-based equipme 
> ixplaining the Altitude Chamber— may be used on terrain many thousar 
\n altitude chamber may seem like an of feet above sea level, and so must 
unnecessary addition at a center devoted — ¢ ipable of operation “at altitud 
to ground-based avionics, but there’s a © Chamber  Facilities—'lest 
logical explanation. Much of RADC’s temperature and/or altitud 
ground-based equipment must be capa vill be « ipabl of bemg pre 





Col. O. J. Schulte 
Deputy for R&D 


id, . Wherever 
§ Wigh Frequency 
‘ Mibration, Tensile 
if Bresgth and 

Respsability 
Ate) Factors 


There's no end to the fastening problems engineers are solving 
with Klincher Locknuts in the aviation, automotive, elec 
tronics and other fields. Designed to reduce high stress con 
centration and torsional load common in first two or thre« 
threads, Klincher Locknuts distribute the load to more threads 
Result: you take advantage of all the strength designed in 
your bolt, stud or axle shaft 


KLINCHER ADVANTAGES 


Withstands temneratures to 1600° F 

Easy to inspect for positive assurance of tight connection 
Free running feature reduces assembly time 
Only one piece to stock and handle 
Ideal for hand and power wrenches 
Manufactured in stainless and other materials 
in machine screw sizes No. 4 and up, and all 
fractional sizes 


Write for data and 


gue - experimental amples 
f 7. Ll, l-} af giving size and appli 
‘w Ne ‘ cation. Address Dept 


ake pn a Rune r » Grand OCKNUT CORPORAy 9, eg Harry Davi 


15) MHLSIOE av 
Motions! Fine and Notional INDIANAPOLIS, INDIANA Pechnical Director 


Coerse Threads a 
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Where Flowmeters Are Concemed.. 


|< ewer gravimetric fuel flowmeter 
systems are standard on all military aircraft 
and on 80% of all commercial planes. 
There are two solid reasons for this 
overwhelming preference. First, Eclipse- 
Pioneer flowmeters measure consumption in 
terms of pounds —the basic reference of fuel 
energy. This means the readings on the 
panel-mounted indicator may be used direct 
without the necessity of calculating and 
applying corrections for specific gravity 
changes as in a volumetric system. Second, 
the accuracy of Eclipse-Pioneer flowmeters is 
safeguarded by the most extensive, most 
precise test facilities in the industry —facilities 
which include specially-built calibration 
stands capable of testing flowmeter accuracy 
to within 3 ounces per 100 lbs. of fuel. 
Eclipse-Pioneer lowmeters are available for 
single- or multi-engine aircraft . .. 
reciprocating or jet .. . for on-board 
consumption or in-flight refueling purposes, 
and in capacities ranging all the way from 
30 P.P.H. to 360,000 P.P.H. Where 
flowmeters are concerned, Eclipse-Pioneer 
stands alone. That's because only 
Eclipse-Pioneer has the quantity and quality 
of facilities to build the types of flowmeters 
demanded by the industry. 





eeemcme come (TET 


Centro! Equipment Oxygen Equipment 

Airplane and Engine Precision Components for v7 db 
tnctrements Servoraechanism and TETERBORO, NEW JERSEY - division of O@C/IOLY 
Flight and Navigation Computing Equipment aviation Coereeation 
Instruments Sand, Permanent Mold and Die 

Power Supply Equipment Castings of Magnesium and 

Air Pressurization and Ice Aluminum 

Elimination Equipment Plaster Mold Castings 

*Manutacturing capacity is now available for a great mony models of these products. 





ALLEN AIRCRAFT 
for dependability 


SELF-LOCKING DRAIN VALVE 
Straight or Pipe Threads 


CHECK VALVE 
Poppet Type 


OXYGEN COUPLER 
AN 6009-2A or -1B 


PLAIN DROP TANK VALVE 
Self Sealing, Right Angle Flow 


Allen offers complete engineering, design- 
ing and production facilities for custom 
engineered Aircraft Valves. Write us for 
our latest CATALOGUE or contact one of 
our authorized representatives with your 
special requirements and specifications. 





WEST COAST, Pa snereer Co., Los Angeles, 
ollif, 
SOUTHWEST: Adeco Industries, Ft. Worth, Tex. 
ond Tulsa, Okla. 
MOUNTAIN, Fred Peose, Phownia, Ariz. and 


Denver, Colo, 
EAST; W. M. Hicks & J. A. Keeneth, 
Long Island City 1, N.Y. 


Mhen 1 hercraft 


Py Src ducts Ino 
Phone 7533 
Pp. ©. Box 29 Ravenna, Ohio 














BM ROME 


Avionies Team Spends 


Half a Billion Dollars 


Rome, N. Y.—f roi ntractor 
viewpoint, the location of both Au 
Research and D« velopment (Command 
and Au Materiel) Command ground 
based avioni functions here at Grit 
fiss ALB means that 
Rome.” 

In a 
ested in ground bused 
with Rome Air Dey 
engineers, KADC 
and/or AM(¢ 
maintenance pel 
P Iwo Groups—llic two 
groups at Grifhss ar 
tinct. One, under Lt. Col P. L. M. 
Packard, is a part of RADC 
only research and development. ‘The 
under Lt. Col. J. M. Cryer, 1 
a part of AMC and buys 
versions of ground-based avioni 
ment developed under RAD( 
ship 

In addition to it 
ence, the Gorith 


ill roads icad to 


ingic visit, a Contractor miter 
AVION! Call talk 
iopment Center 
procurement pcople, 
procurement, supply, md 
OUMNC!I 

pi urcmciit 


yCparale id dis 
and buy > 


other, 
production 
} Cquip 
ponsor 


( byious 
AFB 


makes it casy for a con 


onvenl 
centralized 
arrangement 
tractor to round up all persons involv 
im a knotty production problem to 
obtain a quick on-thi pot decision 


RADC Procurement 


| ast vcal 
contractors, 
universitu 


ipproximatcly 125 prime 
mcluding 25 colleges and 
hared the $15 
development and study contracts let by 
Rome Air Development Center, Pach 
ard told Aviation Week. The typical 
R & D contract price is in the neigh 
borhood of $50-100,000, although a few 
very large contracts raise the 
average price to a slightly higher figure 
P Industry and University—Generall) 
speaking ts that involve develop 
ind deli of prototype 
irded te 
basic research and study cont t 
Universiti though thr 
tions in both cas Tha 
trial R & D contractor 
employ 
Asked 
cd for 


million inh 


would 


contrac 
ment quip 
} 


ment iv aw industry whiul 


Packard i\ 
ibout the ¢ 


RAD 


pron Lic 


Fixed price with redetermina 


Fixed price 
“eo Cost plus fixed tee (CPEI 


Cost reimbursement, 


Da I Cal ! \ Unive! 
ities 
rR & D 
home 
ind devel 
tiated t 
trequenth 
1ZCd pr 
ontractors, 


Buying Philosophies—All 
Air Development Center 1 
pimcnt procurcmen re me 


earch 


pt rather 1 bid type 
used for | 
duction it ns ting 


RADC uses tl llowing 
tablished AR D¢ 


t ind 


ilo yphi 
hi eadquartes 
e@ Basic research. ‘Technical eva 
of contractor 


how should overnde pri 


luatu ll 
ipabilitic ind know 
li id Ta 
tion 

¢ Development. [cchnical evaluation 
iluation and production 


hould 


plu business CV 
(where 
be major consideration 

Price hould be of se 
portance in evaluating both research 
ind de lopment propo als 

An ther guiding ose. is that 

earch procut functis hould 
be in the closest physical sabiaienii to 
the RADC project engineer and the 
hould have full responsibility 


ipabiliti appropriate 


ondary im- 


ment 


HLMICel 
or the prog 


o assist the eng 


ram 
ineer im Carrying out 
ponsibility, the procurement 
idministers all R & D contracts 
rotiat I his is designed to assure 
cficient coordination among the 
involyved—the contractor, 

t engineer and thi ntracting 

ive new 
ill ground-based 


> Contractor Relations—Prospe: 
ontract interested 

vionic R & D work may register at 
RAL contractor branch, 
vhich will in turn arrange for 
ith RADC engineers in th 

field of activity. In th 

mtractor can learn of RAD( 
t needs and projected pro 
list of registered contractors is 
cording to their fields 
When a new R & D pro 
for procurement, the 
out Request 


to qualified 


’ 
relation 


conte! 
PTAs 
ind xed aA 

( nd 


il to submit 
r¢ cipt ot 
} it 
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The 


PERFECT 
‘Whdding 


TYPE 


2003 | > 
L 





FREQUENCY 
STANDARD 


The Type 2003 contains, in 
addition to the tuning fork, 
all circuit components which 
are selected or critical.—The 
tube and remaining compo- 
nents — three resistors and two 





O01 capacitors — are external 
and can be laid out and inte- 
grated with your equipment. 


TUNING FORK STANDARD, hermetically sealed 

SIZE 4'2 inches long. 1!'2 inches diameter. 

SIMPLE EXTERNAL CIRCUIT, | tube, 3 resistors, 
2 capacitors 

TUBE Choice of 12AT7, 6201, 5751, 6BF7 
6BG7 or 602} 


POWER REQUIRED, 75 to 300 V at 1 to 5 
m.a - 63 V at 300 or 350 m.a. 


AVAILABLE — in 400 or 500 cycles 


Also ACCURACY guaranteed to .002° 
aah : i? toga C. 
1 YPE Write for descriptive ferofur 


(41/9 x 1Y9") 
COMPLETELY SELF-CONTAINED 
INCLUDING VACUUM TUBE 


American Time Products, Ine. 


580 Fifth Avenue New York 36,N. Y. 


OPERATING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY 


Manufacturer of hiah precision 
freq jency and tim ng instruments 


controlled by tuning fork oscillators 





To CUSHION SHOCK 





IS WHERE WE CAN STOP 
YOUR GALLOPING ENERGY 


If your design—your product—or your project—is endangered by vibration 
or uncontrolled impact, we can adapt our principle of oil-air shock absorbing 
to remove the unwanted force. 


Whether you want to control the accelerating effect of multiple bounces which 
begin to coincide; or the landing of tons at high velocity; or continuous 
vibration—this is the realm for our impact-absorbing engineers. 

The principle is applied now in every American aircraft landing gear. It 
has made Cleveland Pneumatic the world’s largest manufacturer of aircraft 
shock absorbers. 

Size doesn’t matter. We can engineer shock absorbing, ton-size or pound- 
size, stopped to precise industrial tolerances. 

Our free booklet gives enough description of our equipment and applica- 
tions to show why we have become the world’s largest engineers of this 
principle. Write for it. 


To MOVE with loss erront @® 


CLEVELAND 
PNEUMATIC Combining the serew with balls enable 


TOOL COMPANY Cleveland Pneumatic’s patented boll- 


DEPT. C-8 * CLEVELAND 5, OHIO 
BALL. SCREW ACTUATORS AIR-OIL SHOCK ABSORBERS 


AUTOMOTIVE SHOP EQUIPMENT 


te-metal positioning. Work out your 
ideas with our engineers. 


WORLD'S LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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@ ROME 


procurement office usually contacts th 

ntractor to see whether he still wants 
on the RADC lists 
Normall 1 contractor 1: 
ivs to submit a proposal, and up to 60 
illowed if the program 
d is extremely complex, Packard 


main 


given 30) 


ha ix 


nvolve 


' 
P Specification Conferences—Upon 
cipt of the RIP and its a 
hibit (technical specification), contrac 
tors frequ ntly send their representatives 
to Rome for di with RAD( 
ngimeers. The purpose of sucn meeting 
to get answers or an official inter 
pretation to then questions on the 


ociated ex 


uss1on 


pec incation 
New 
volving ver complex equipment wher 
I] interested contractors are 
ttend a joint spec conference 
cording to Packard 
everal companies go over the specs line 
line with RADC engineers, asking 
ion md suggesting minor. r 
Ihe latter are incorporated in 
pec which goes out with the 

tly afterward 
1 result of this preliminar con 
CM th 
irc ready to 


techniques are being tried in 
invited to 
it RADC, 


Engineers from 


prospective contractor 
go right to work on thei 
tarting point 
nd with uniform interpretations when 


the RFP and revised spec arrived 


RADC Evaluation 


“How do vou evaluate these tech 
AVIATION WEEK asked 
indicated that the tech 

which have no pricing 
ubmitted to 
rated on the 


proposals from a common 


Il il propo ils?” 
Packard. He 
nical proposal 
information in them, ar 
the projec 
following 


t engineer to be 


point 


Lt. Col. P. L. M. Packard 
Chief, RAD Procurement 
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Lockheed Neptune Gets New 


Temperature 
Warning System 


TOP VIEW 


HSG TEMP BULB 


CONNECT 


UNIT 


UNIVERSAL 


FWwO 


BRG TEMP BULBS 





TE RNAT be 


Newest version of the U.S. 
Novy'’s Neptune is this 
P2V.5, developed jointly by 
the Navy and Lockheed for 
use in antisubmarine war- 
fare. Above shows o dio- 
gram of the points protected 








A NEW EDISON Temperature Alarm 
System keeps its sensitive “fingers” 
on three spots in the alternator drive 
system. Should the temperature at 
any or all spots rise to 150°C, an 
alarm automatically signals in the 
flight compartment. The alternator 
drive system is so designed that it 
can be immediately disengaged be- 
fore serious damage can happen. 

THREE STANDARD resistance bulbs, a 


small control assembly (wgt. 1.5 
Ibs.), and a panel light make up the 





YOU CAN ALWAYS 
RELY ON EDISON 











by the Edison alarm system 


system. The bulbs are installed as 
shown in the diagram. Each bulb 
continuously “feels” the tempera- 
ture at each point. When the tem- 
perature reaches its critical level, the 
alarm comes on, and, if the tempera- 
ture returns to normal, automati- 
cally shuts off. 


THE SYSTEM can be adapted to any 
number of circuits and still retains 
its basic simplicity. For information 
concerning specific applications, 
write to— 


Q Edison. 
INCORPORATED 


Instrument Division 


Dept. 49, West Orange, New Jersey 
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KOHLER 





KOHLER 
PRECISION CONTROLS 


Aircraft - Industrial - Automotive 


Airplanes of outstanding performance require equipment of 
outstanding quality. The Douglas Skyshark shown, first Amer- 
ican attack type fighter to utilize turbine-propeller power suc- 
cessfully, has Kohler precision controls. 

Kohler quality in precision valves and fittings is known and 
specified by leading manufacturers of jet engines, commercial, 
military and private aircraft. Facilities for aluminum forging 
and casting, machining, anodizing, cadmium plating and 
heat treating are all maintained in one Kohler plant—with a 
precision-skilled organization. 


Call on us for your next requirements. Write for booklet. 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER or KOHLER 


PLUMBING FIXTURES © HEATING EQUIPMENT ¢ ELECTRIC PLANTS 
AIR-COOLED ENGINES © PRECISION CONTROLS 





B ROME 


¢ Feasibility of approach proposed 

the contractor 

e Insight into problem, as eviden 
contractor's proposal 

e Previous experience of contractor 
this or related field 

e Contractor's reputation in research 
ind development. (Does he normall 
meet delivery dates? Specifications? 
Does he habitually ask for spec waive 
ifter the program 1 under way? 

e I'ffect of spec exceptions (requested 
by contractor) on the end item 

e Production capabilities of the cont: 
tor in the event produ tion 1s eventua 
planned and the developing contract 


i 
lly 
might be logical producer 
\fter rating each proposal on the six 
points cited above, the project engineer 
evaluates their over-all technical merit 
ind rates them relatively, i.e., first. se 
ond, third, etc. There is no predeter 
mined weighting factor for any of th 
six points. This will depend upon the 
RADC engineer’s evaluation of their 
importance for the particular project 
> Business Evaluation—Meanwhile the 
procurement office has been analyzing 
the business aspects of each proposal 
taking into account such things a 
price, type of contract requested, and 
the profit Or fee percentages sought 
Ihe PO in turn ranks the proposals in 
der of overall busine merit 
When both ratings are complete, th 
curement office and project engineer 
down and compare results. If the 
best technical proposal is also the low 


| est priced or nearly so, the decision i 
| casy. Sometimes the comparison is more 


| dificult because one contractor ha 


made his proposal based on a CPFI 


ype contract and another has based 


t 
his on a_ fixed-price-with-redetermina 
tion type contract 
© Hard Choice—In this case, if the ra 
is close, the PO may ask cach contractor 
to submit a new financial proposal based 
on the other type of contract—to put 
the comparison over a common denom 
inator 
Packard says that his office is consid 
ring steps to broaden the base of tech 
il assessment of RADC proposal 
by seeking evaluation by the responsi 
ble section, laboratory, and division 
hicfs as well as the project enginect 


AMC Procurement 


Processing of a purchase request 
for ground-based avionic equipment 
vhich used to take 30-60 davs has been 
ut to 7-10 days since AMC moved it 
yrocurement, supply, and maintenance 
functions to Rome, according to 

F. Summerfelt, commander of th 
AF Depot 
tt put 
rp 
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Need low starting friction and long bearing life? 
here’s how leading manufacturers of business machines 


get them with NEEDLE BEARINGS 


Torrington Needle Bearings are essential 
design features of many business ma 
chines because of their low starting and 
running friction, their long trouble-free 
SeTV ICE 

They have been performance proved 
by years of day-in and day-out service 





on such machines as electric typewriters, 





addressing and duplicating machines, 
accounting machines, rotary card file 
Systems, etc 

On the conveyor rolls, sprockets, 
gears, tape and feed roll shafts of dupli- 
cator for example, Needle Bearings 
help reduce power requirements and 
keep motor size to a minimum. The 
Needle Bearing’s turned-in outer lips 
effectively retain lubricants to keep 
these precision machines running for 
long periods without servicing. 

The Torrington Needle Bearing has 
become “standard equipment” on count 
less products throughout industry since 
its introduction nearly twenty years ago. 
Its small size and infrequent lubrication 
needs are of great advantage in com 
pact, tightly encased designs. 

Perhaps the Needle Bearing can solve 
your anti-friction problems. Our engi 
neers will be glad to work them out 


with you 


THE TORRINGTON COMPANY 
Torrington, Conn., South Bend 21, Ind. 


TORRINGTON ////7/; BEARINGS 


Needle e Spherical Roller e Tapered Roller e Cylindrical Rolle: e Balle Needie Rollers 


Trade-marks of some of the busine machine manufacturers whose pre ducts enjoy the be nefita of Needle Bearings 


DITTO) IBM Piantogtve land Pitney @) Bowes 


&) = Bae MNaltonal 


| ‘ Ic | Addressagraph ~Mult graph unui Chtcoge Corp. 


re 











PQ-11A Target Drone 





CQ-1 Target Control 


Man has yearned to fly since the beginning. Each attempt 
has held its own lesson. Only by trial and proof did he learn 
the secret. 

learus taught us one thing, that if man were to fly his wings 
should be made of the best possible materials. learus accord. 
ing to Greek mythology, flew too near the sun and his wings 
melting, he fell into the sea. 

The greatest strides in improved materials have been mad: 
sinee the wood and muslin days of the Wright Brothers 

Endless research and development have gone into the mat 
rial from which today’s fast flying planes are made 

Exemplifying two stages in the development of usable mate 
rials is the 1939 Fletcher FBT-2 of plywood construction as 
compared to the present day Fleteher FD-25 all magnesium 
airplane. 

Fletcher Aviation is proud of the contributions it has been 
enabled to make in the research and development of better 


materials for Aircraft manufacture. 


FD-25 Ground Support Tank Buster 


LETCHER 


AVIATION CORPORATION 


PASADENA, CALIFORNIA 


AMERICA’S FOREMOST PRODUCER OF 
JETTISONABLE FUEL TANKS 
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> Half a Billion—Last year RAPD pur 
chased ipproximatel $540-million 
worth = of production equipment ind 
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Engineering partment. 


RAFD’s directorate of maintenance e Economical to operate, plus mini- ; 
: the angular posi- 
ngincerin ponsibility for mum maintenance cost. ten of the uabel- 
tin cquipt 1 overhaul hoy SPECIFICATIONS anced mass by 
onitoring thi ip CAPACITY : direct - reading 
ther AMC length of shaft (max. 28 in. dials. 
fe swing (max. diameter 14 in. 
weight, fraction of oz. to 40 lbs. 
OPERATING SPEED... unlimited , CORRECT 
*BALANCING SPEED s 
her 2,000 to 10,000 RPM 
Re cibilitie ddition *Also higher balancing speeds, 
, vpon request 
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the undalance by 
precision metered 
drilling to alter 
the mass by as 
little as .0000045 
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Valve Talk 


for WM. R. WHITTAKER CoO., Ltd. 


by Marvin Miles, 


Senior Member, Aviation Writers Assn. 


“The Air Research and Development Command does an 


outstanding job...” 


Dell Phillips spoke slowly and emphatically, then added: 


“We couldn't function without their continuous help. They 
keep our thinking straight. The concepts of aircraft can change 
so rapidly —supplier development phases can gain or lose 
importance so quickly —that we must keep in close touch or 
we might sneeze and miss something.” 


A Whittaker vice-president, the 
tall, matter-of-fact engineer is the 
company’s idea man. His spotless lab, 
filled with watch-like intricacies, is 
called the “Dream Room" and repre 
sents the company’s own research and 
development command 


Here, through the medium of hum 
ming machines and precision work, the 
Phillips ingenuity is transformed into 
actuality, abetted by a select crew of 
technicians chosen not only for excep 
tional mechanical ability, but for what 
Dell calls “development perspective 


Usually there are half a dozen 
projects going on at once, develop 
ments conceived by Dell to meet 
specific needs in keeping with aircraft 
progress or to better existing units 
Here, too, you're likely to see innova 
tions that may change entire concepts 
in valve and related fields. And from 
these projects may come unanticipated 
developments, some born of necessity 
in furthering creation or tes} in the 
major lines of Dream Room work 


ARDC on a small scale 


In a small way, Dell's lab ts some 
what like ARI Ihe Air Force com 
mand is exploring years ahead of the 
field, delving, testing, proving, charting 
a course for military aviation to follow 
in achieving performance with safety 


Performance with safety these 
words characterize the ever-demanding 
goal of ARI Their daily routine 
probes the many challenges of flight 
in Streaking aircraft, in wind tunnels 
and laboratories, on drawing boards 
and in the minds of men with vision 


and courage 


Intrigued by the challenge and rest 
less with ideas, Dell, himself, works 
far ahead of the field with quiet deter 
mination to turn out performance 
and with it safety through dependa 
bility 


In his laboratory today, for 
instance, an amasing new fuel 
pump is under development, the 
result of his impatience with the 
cumbersome weight and inefliciency 


of standard types. Compact and 
revolutionary, it’s already drawing 
widespread interest. 


And from thi 
product in the form of a ensi 
tive meter for measuring vapor, liquid 
ratio. De signed and created out of 
necessity to check the pump 
ance, it's the only instrum 
kind and has been turned 
Wright-Patterson engine div 


Projes t 


perform 


“Try to remedy it first 


Dell has the typical Zeal of 
ventor, combining Curtosity 
patience and perception, w 
of sixth sense in ideas. The 
with a philosophy that he 
beet about a situation until 
to remedy itt That's why o 
current projects is to develop 
that will take high r.p.m. and ext 


temperatures — without lubrication 


For years we've been far too clo 
to temperature Maximums in be 
for hot air valve he expla 
Why not find something tha 
us ample leeway and eliminate lubri 
cation’? We're working on it and it 
looks like we've got it 


iring 
{ 
cd 


ill give 


The laconic 39-year-old engineer 
welcomes challenge, like the time 
when an Air Force 
him if there was any possible way to 
split a flow stream evenly. Dell 
didn’t know, but he was eager to try. 
After kicking the problem about in hi 
mind for a time, he started ft mply 
bolting i couple of standard 
meter together From thi 
Whittaker’s current flow divide 
on the Douglas C-124 oil t 


But Dream Room project 
all successes — far from it. Dell 
first to admit his failures. He points 
what he calls his “junk pile” repre 
senting ideas that haven't worked out 


“In a way it’s a measure of how 
we're doing,” he explains. “If we 
keep the ideas going, we're bound 
to hit now and then. No junk pile 
means no ideas. When we don't have 
a pile, Vl really start worrying.” 
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By testing motors “twenty miles up’— 
G.E. gives you more for your motor dollar 


In this reinforced tank six feet long by eight feet resulting in better fhp motors for you. 
; | 


wide G-E engineers watch motor performance at Whatever your aircraft motor problem, remember 
altitudes as high as 100,000 feet. Motor speed is that G-E engineers are equipped and ready to solve 
checked by a stroboscope through a reinforced side it. General Electric’s Specialty Motor Sub-Dept. can 
window and a dynamometer inside the chamber acts 1, 
as the motor load as tank temperatures go as low a 
as —80° C with controlled humidity 

In other similar tests your special problems of hea 
cold, vibration, acceleration, etc., encountered in air 
craft operation are detected and solved. Here, G-E t yo irby G-E Apparatus Sales Office, 
engineers learn the facts about motor performance, neral Electric Company, Schenectady 5, N. Y. 

704-17 


sign and build precisely the motor you need to 
meet your must demandi if requirements... solve 
‘ youl toughest 


m or engineering assistance, 


Y, 
OU CAR pul foc COR, tilence 72 — 


GENERAL @@ ELECTRIC 








DOWN GOES PRICE... 
YET QUALITY REMAINS! 


M [ Ssi LE C0 N TR OL a . : m Volume production now overcomes 


Cost and Delivery barriers 


BY SUMMERS AN on high performance Gyroverticals 


With Model 69, Summers now offers 
an accurate, responsive, lightweight 
rugged gyrovertical —at a price 
heretofore unheard of. Model 69 is 
used to establish the basic reference 
element for aircraft and missile auto- 
matic control systems. It incorporates 
revolutionary Summers principles 
that are government proved and 
accepted. To read the specifications 
is to recognize the quality. 

Model 69 is now in volume production 
in the Summers plants. Quantities of 
200 or more shipped within 10 days 
smaller quantities immediately 

Write today to Department A-2. 


980: 
price Factory 


*in lots of 200. Slightly higher in sn 





quantities. Prices firm to Januar Il ; 


Model 69 GYROVERTICAL 


Meets MIL Spec £-5272 

Power: 28 V DC 

Two 2000 ohm Potentiometer Pickoffs 
Avg. Running Current: 375 mils 
Resolution: 12° 

Gravity Erection: 1° of Vertical 
Weight: 31% Ibs. 

Size : 5'%,” long x 41%” dia 
Shock Resistance: 30 G's 

Roll Axis Freedom: + 80 

Pitch Axis Freedom: + 60 
Erection Cutout: Optional 








~~ S 
UMMERS 


GYROSCOPE COMPANY 


2328 BROADWAY, SANTA MONICA, CALIF 





FIRST CLOSE-UP of K-System shows optical sight (center) and radar scope (left 
Ten Years for a Bombing System _ °;" 


In 1953, Gen. James H. Doolittle an trated tl 
nounced: “We have progressed in our 
bombsight development to the K-Sys 
tem, long a secret. It weighs 1,700 Ib 
contains 365 vacuum tubes, costs $200 
QOO. It links automatic sighting with 
utomatic navigation; per nits highsp. ed 
bombing at night through the overcast 
with greater accuracy than former da 
light methods at half the altitudes and 
‘ ced ‘s 

Here, for the first time, are photo 
graphs of the K-System developed by 
Sperry Gyroscope Co together with 
date-by-date history of the birth of the 
bombing system used in our B-36s and 
B-47s. ‘The chronology that follow 
shows that it takes almost 10 years to 1944. § 
develop, design, get into production, 
and place a new complex avionic system — ¢j, 
in tactical use AMC 
1942-43: Extensive use in World War for t . 
II of three existing bombsights demon 1945: D 


GYRO STABILIZER cancels out bomber pit h and roll motion n K-Series bombing POLAR NAVIGATION nverter 


system. It is shown undergoing calibration at Sperry Gyro factor ibk 
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WIDE 
evidenced by 


RANGE of RADC activities is 
1,200 ft. antenna, left, and 
tiny portable transceiver, right, used to in 
struct ground support aircraft. 


Rome Expands Role of Ground Avionics 


RADC’s advances will have a major impact on military 
air power, may soon spill over into civil air operations. 


Rome, N. Y.—Important new and 
expanded roles for ground-based avionic 
equipment are being created here at 
the Rome Air Development Center 
which will have a major impact on mili 
tary air power and could, within 10-15 
years, have a similar effect on civil air 
operations and trafhie control. 
> Landing Jets—RADC is working on a 
major problem plaguing all of the Air 
lorce’s 
which will worry the airlines, on a 
somewhat milder scale, when they start 
flying jets. 

I'he military problem is this: How do 
you schedule the orderly approach of 
dozens of jet aircraft, returning to their 
bases with nearempty fuel tanks, so 
that each plane arrives in position for 
its final approach at the proper time? 

If you can save five minutes of low 
iltitude delay in landing, you give a jet 
fighter another 10-15 minutes in com 
bat. Or if you can double the number 
of bombers which can be landed at one 
urfield in a given interval, you eliminate 
the expense and trouble of building 
idditional runways and/or airdromes 
> Return-to-Base Computer—In coopera 
tion with WADC and AFCRC, Rome 
is engaged in development of a return 
to-base computer which instantly and 
calculates the optimum 
flight path and arrival time for every 
aircraft within a suitable distance of an 
airdrome to assure a close and orderly 
sequence of arrival. ‘The computer oper 


continuously 


ites from data provided by ground-based 


274 


operating commands and one 


radar giving information on the position, 
heading, speed, and altitude of every 
aircraft in the area 

Individual guidance instructions to 
bring each airplane in at its prescribed 
time will be transmitted automatically 
via radio telemetering equipment (data 
link) and will be displayed in the cock 
pit. ‘These signals also can be fed to 
the plane's autopilot, the 
ground station to mancuver each ait 
plane automatically in the desired flight 
path. 

Chis computer is only one portion of 
rall automatic trafh 
landing system. 

As planes are funneled into the final 
ipproat h position, an automatic ground 
controlled approach (AGCA) system 
will take over and give the pilot ILS 
type cockpit guidance as well as aural 
talk-down instructions. Or the AGCA 
will control the plane’s approach pth 
via its autopilot approach coupler 
(AGCA, developed by Gilfillan Bros 
Inc., under RADC sponsorship, is cut 
rently going into pilot production 

To provide completely automatic all 
weather landings, RADC is also investi 
gating a ground-based svstem to pro 
vide automatic flare-out and landing at 
the point where AGCA control termi 
nates (normally 50-100 ft the 
ground). 
> TAC Weapons System—RADC has 
recently taken on an even bigger assign 
ment: to develop an integrated weapons 
svstem for the Tactical Air ¢ 


cn ibling 


an Ove control and 


from 


omm ind 


| AC 's ta k ot interdi tion ind LTU 
upport pose scriou 
will require RAD( 
its bag of avionic trick 

Ihe ‘TAC system will give RADC an 
opportunity to prove its basic philoso 
phy that many navigation and guid 


functions now performed b 


| 
yobvicmM 


to dig deep] 


ice 
urborn 
better per 


wionl 


avionics equipment can be 
formed by ground-based 
RADC officials say their objective is t 
make a black | 

transmitter provide thre 
pilot with all required 
communications, and 


single airborne 
receiver—to 
guidance, na 
gation, landin 
information via a radio data link 

© Sub-System Efforts—A may 
of the R&D efforts at RAD( 


ground-based sub-systems such as radar 


rr portion 


go into 


computers, communications, and data 
links. These are the building blocks 
from which the “super-systems” ar 
constructed Approximately 80% of 
this R&D work is performed by out 

contractors, under RADC guid 
ince; the balance is done “in the 
house.” 

Broadly stated, thes¢ 
forts are directed toward 
e Improving performance of existing 
techniques and equipments 
e Developing new techniques and 
equipment to mect present tactical 
nee ds 
e Exploring new areas to build up know 
to be able to meet future tactical 
needs quickly 
> Range and 


side 


sub-system ef 


how 
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Lockheed and the growing 
Industrial South today pro- 
vide the U.S. with one of 
Leadership Demands Constant Achievement the world’s largest aircraft 
factories—Lockheed’s huge 
Marietta, Georgia, plant. 


A short distance from At- 
lanta, this factory comple- 
9 — e . —s 
Lockheed’s huge Marietta, Georgia, =» !«\e=- csi 
nia Division, providing the 
industrial dispersal now 
factory speeds considered vital to I 7 
defense. 


output of U.S. aircraft Lockheed’s Georgia Divi- 


sion employs over 13.000 
people and has an $800 


million backlog of plane 
EXPANDS DEFENSE PRODUCTION orders. That’s big business 


- and an excellentexample 
IN INDUSTRIAL SOUTH 


of new production in the 
fast-growing Industrial 
South. 


This Lockheed plant is cur- 
rently producing big Boe- 
ing B-47 bombers for the 
l a Air Force in a coop- 
erative defense effort. Soon 
the plant will also produce 
America’s first airplane 
originally designed for 
turbo-prop power, the 
Lockheed C-130A cargo 
transport for the Air Force. 
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Lockheed 


for Leadership 
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Lockheed 


C-130A Transport — 
One Plane for 3 Jobs 


Soon in production at Lock- 
heed’s Marietta, Georgia, plant, 
the U.S. Air Force’s new turbo- 
prop transport, the Lockheed 
C-130A, will fly 


faster than any other military 


higher and 


transport and perform a great 
variety of missions. 

The C-130A is the first trans- 
port spec ifically designed for 
turbo-prop engines, which har- 
ness jet power to propellers. 

Air Force Competition Winner 

Winner of an 
Air Force design competition, 
the C-130A transport will per- 
form three diflerent jobs: 


industry-wide 


ey Carry soldiers, paratroops, 
patients and all types of ground 
force equipment up to items 
weighing twelve to twenty tons. 
2. Fly high-altitude, high-speed 
missions as a tactical airplane 
for the Air Force. 

3. Transport passengers on 
long-range flights for the Air 
Transport Command. 


Unique Construction 

The C-130A 

strong as a concrete warehouse 

floor a foot thick. Its fuselage is 
only 45 inches off the ground 

level with truck-bed height lor 

easier loading and unloading. 


has a floor as 


The pressurized cabin permits 
ground-level comfort for mili- 
tary personnel at high altitudes. 

Of special importance to the 
Air Force, the new transport will 
require only short take-off and 
landing runs. Special tandem- 
wheel tricycle landing gear per- 
mits it to use emergency landing 
fields in forward areas, or even 
unfinished air strips. 

Prototypes of the airplane are 
nearing completion at Lock- 
heed’s Burbank, Calif., plant. 
The plane will go into quantity 
Lockheed’s 


Georgia Division, in Marietta, 


production at 


where giant B-47 jet bombers 
are currently being built. 
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radar 
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without 
working to improv 


between real targets and 


human imterp 
discriminate 
puriou if 
other fixed object 
Other developm nts 
long-range, high-accuracy navig 
uimed at pinpoint 1c 
ind euided Il | 


| 
chnique for 


narro 
trum are being developed here 
I he third 
to mect future needs, 1 
RADC’s work in electroni 
measures, where it must devel 
edge ind techniqu to be ible to 
counter quickly any jamming 
> Handling “Super Systems’’—Develop 
1 guiding the developments of 
i] contractors, in this compara 
field of uper tems” ha 
itional problem 
se integration of the characteristx 
ub-systems is imperative to a 
ompatibilits connected 
iper system Yet there can b 
the individual sub 


thei per 


wea ck Ve loping know 
typihec 
counter 
yp know! 


CHC 


in 
industri 
tae] new 


ed scrious organi 
when 
at mpha ! on 


development in 
limit that « the “super 


tem 
forman 
tem.” 
Last 
\ imped 


January RAD ompletely re 
if research and deve 
ctup to handle the 
uper system without neglecting the 
vital sul tem building block 
Under the old etup R&D had been 
ided into fi laboratori 
tion data handling 
omputer ind 
Ihe trouble with thi 
tructure was that the 
tems cut across the lines of r 
bility of all of these laboratoric 
ng it difficult to place verall 
espon ibility in any on 
© Streamlined Organization—l'or many 
months RAD( per mnel studied the 
organizational structure of militar 
ind industrial laboratories, looking for 
uitable organization pattern, Lt. Col 
Schulte, assistant deputy for R&D 
rf Mh included the Signal 
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is what 


LAPOINTE 
BROACHING 


is doing for 


GAS 
TURBINE 





Literature is available 
describing Lapointe Broaching 
Machines, Tools, and Fixtures — 
and telling what they will accom. 
plish in your plant to speed produc- 
tion and reduce costs. 


Ask for Bulletin AW -19 





MACHINE TOOL COMPANY 


HUDSON - MASS U.S.A, 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS 
BROACHI HINES AND BROACHES 
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“Sealing Design Specialist” 


ath This non-directional 

bolt and stud sealing device 
is the answer to perfect 
sealing. No loss of sealing 
from cold flow, full metal 
to meta! contact, and many 
other exclusive features 
Mechanically connected 
O-Ring will seal both low 
and high pressures— 

air, gases, or fluids 

RITE TODAY FOR 
CATALOG 

$OS-53. 
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The new streamlined R&D « 
| tion consisting of eight laboratories 
into 


rvaAlliZzad | 
ind | 
| one services branch is grouped thr 
following four division 

e Systems. Responsible for 


| of 


miftegration 
ystem ind 
tailoring these to the 
needs of various operating commands 
| (TAC, ADC, SAC, and MATS 

e Equipment Development. RKesponsi 
ble for developing and supervising the 
development by outside contractors of 
tion 


long 


jub-systems into super 


uper tem 


sub-systems such as radar, dire 
finders, radio 
distance navigation, and data link 
e Klectronic Warfare & ‘Techniques. 
Responsible — for ground 
based electronic tech 
| niques and equipment as well as explor 


il] 


equip 


communication 


deve loping 





countermeasure 
ing new techmiques applicable to 
ty pe ot 
ment 

e Ingincering Support. RK 
for providing general engineering 
drafting, test instrumenta 
ind test 
of 


ground-based avioni 
p al ible 
en 
uch as 
ind mechanical de sign 
| laboratory facilities for evaluation 
equipment developed for RAD( | 
| © Semi-Autonomous Operation—RADC | 
ct to 
with the ifonon 
Whierea 
yviou ly had been pe rformed for il] labs 
of 


own ad 


1c ¢ 


tion 


up each division 


greatest possible 


oper ite 
idministration functions pre 


by a single division, each 


th 
ministrator 


eparat 
four divisions now has it 
and Plan 
ection for handling administrative and 
financial affairs of the A cen 
tral P&O office, under the deputy for 
R&D, handles only those problems 
that cut divisional boundaries, 
Schulte indicates 

Wherever 
have been decentralized 
representatives of the operating AF 
(SAC, TAC, and ADC), 
who were formerly in the Requirements 
Branch of the Central Plans and Opera 
tions Office, recenth 
ferred to the S\ 
thev can be closer to 
to direct R&D 
tactical needs 

When the new R&D structure 
into effect. RADC reshuffled as 
of its existing programs to 
the new setup A few 
programs, would have suffered 
by a transfer, wer 
tinued under the old setup. However 
all new projects that have in 
since Januarv have been assigned under 
the new organization structure 
© Meets Individual’s Needs—Schulte be 
licves. the organization is better 
uited to the professional needs of in 
dividual RADC He points | 
out that some technical people like to 

haired researches nal 


mid Operations 


dis sion 


ICTOS 


ible R&D functions 
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This one-piece, non-directio 
bolt and stud sealing device 
s the answer to perfect 
sealing. No loss of sealing 
from cold flow. full meta! 
to meta! contact, and many 
other exclusive features 
Mechanically connected 
O-Ring will seal both low 
and high pressures— 

air, gases, or fluids 
WRITE TODAY FOR 
CATALOG 
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narrow segment of their field: they : wine 
don't want to be “bothered” with con : Chagos oe 
verting ideas into tactically useable Ss 
“hardware This type of man would = 
find the Research and Applied Tech 
niques Laboratory of the Electronic 
Warfare and Techniques Division to 
his liking, Schulte say 
Other engineers want to be special 
ists in broader fields, like trafic control 
radar, Communications, or computers 
These men usually like to get thei 
hands on actual equipment and work 
it; they find their niche in the Equip 


' ma 
ment Development Division. There | 
are still others who are not too inter 
ested in the internal design details of 


i radar, or a computer. Instead, these 
engineers prefer to apply these sub 
‘vstems to the solution of large-scak 
tactical problems. These men find a 


ii 
home in the Systems Division Aviation'’s 


lo get a more detailed picture of ; 
RADC’s current activities and accom. | most personal service 


plishment AviATION Werk talked 
with many of the division and labora emcocas EEE 


tory chiefs. Here, within the limits im- | CHAMPION. 


posed by security, is the picture 











Syste ms | aviatiow cCoarehation 


Ihe Svstems Division functions, in AMERICAN 
BRASS 


many respect is an engineering staff Senemaane 


for the various AF operating command 
i.e. Strategic Air Command, Tactical 
Air Command, Air Defense Command 
and Military Air Transport Service. The 
Systems Division’s job is to find out 
what tactical problems face the operat 
ing commands and then to figure out 
how ground-based avionic techniqu 
can be applied to solve them 

Another mator objective for this divi 
sion 1s to see that RADC sub-system de 

AIRWORK maintains a million dollar inventory 


of factory new aviation supplies from 21 leading 
manufacturers. For example, we are Factory 
Distributors, maintaining one of the largest, 
most complete stocks of parts for Pratt & 
Whitney Aircraft. Rapid turnover assures you 
of up-to-date parts. 

AIRWORK has an exclusive follow-up system 
on those scarce parts that must be back ordered. 
This system guarantees on-time delivery without 
the need of a re-check on your part. 


ORDER HERE 
+ Millville, N. 3. 


Airwork | == 


CORPORATION 5425 W. W. 36th St 


Warren S. Dunn MILLVILLE, NEW JERSEY Miami Springs, Fiz. 


Chicf. Systems Division (FOR DIRECT WIRE SERVICE FROM NEW YORK CITY : PHONE RECTOR 2/0166) 
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velopment efforts are directed tov ird 
pecific tactical needs. The Systems 
Division will be able to exercise this 
control by drawing the pursestrings 
tight on any project which has no po 
tential tactical use. On the other hand 
the division must be constantly alert to 


—_ ’ 
Stationary installation, direct Stationary installation, 2 ireas where devel yp nt work is needed 
connected drive, for inspection beoring common shoft motor } | 
and test of high frequency com drive, for inspection and test of in order to provide the nece iT build 
ponents and completed assem high frequency components and | 
‘ P ome I ’ fay ( : ny uche 

blie completed assemblies Ing blocks for it ey . - 

> Systems Division Organization—WV ar 


ren S. Dunn, a veteran of a dozen vear 


Stationary installation, vee Variable frequency installa vith RADC 1 it redecess lab 
belt drive r+ ent mounted for tion for research test work bids ‘ids = , ‘ ny ; 
laboratory hf. ¢ avi 

sboratory est equipment heads the 100-man System Division 





Of this number, approximately 50 ar 
civilian engineers and 10 are militar 
personnel with technical background 
Ihe group 1 ubdivided into three 
laboratories, according to the operating 
ommand for whom they work 

e ‘Tactical Air Command lab. 

e Strategic Air Command and Military 

. i Air Transport Service lab. 

FOR STANDARD AND SPECIALIZED e Air Defense lab. 


oy 2 “ r) ) Ihe TAC lab gets approximateh 

} | a i a EM 4 () of this division’s efforts, and the 
other half is divided approximateh 

. " J the other t labs 


equally between two 
POWER Dunn report However, he adds that 
t! breakdown 1 ubject to change as 
REQUIREMENTS ns 


new programs come m ind old ones are 
finished off 

Ihe Systems labs normally look to 

Get one of these AMERICAN ELECTRIC “Packaged” Units! the Equipment Development Division 

1 oO : contacto for 0 . 

Whatever your ground power supply requirements—standard or : , Bag arn nee it vst Be gow 
special—you can get the exact unit best suited to your needs from make up the super (weapons) system 
One exception is what RADC peopl 


: 4 * . ( il] ““g WX sa | TX S Chi 
with many motor-drive variations. Units are complete with d.c. green box ese are special 
black boxe needed to tie together 


exciter-regulato en ’ C ! 60 cvcle mai 

rs, ready to connect to your 60 cycle mains. tandard equipments into super sys 
tems. By allowing Svstems Division 
engineers to develop or guide the out 


American Electric. These high frequency power supplies are built 


Exclusive inductor-alternator design eliminates all springs, slip 
rings and brushes... maintenance-free as its grease-sealed ball ‘ 
} /' ! Light a ide development of “green boxe 
earings! Lig weig “ompac 

“At in weight, compact, quiet! vstems engineers maintain their tech 
nical competency and avoid becoming 

mcre paper planning cngmect 
> TAC Lab Activities—The new weap 
Correct Power Supply for Every Installation Sew Hormonic Content 1s syst ler wat the TAC lal 
dons than 2% 00 clagte ghese ors svstem under v in the ib 

, ; Lede 
Avge se m pastes: = np | less than 1% on three phase | is intended to keep a TAC field com 
pes, open models or Completely enciose Exceedingly low harmonic content results ] . } 

\ ‘ ‘ ) } 
for weather protection. Caster or pneu directly from alternator design without use of manact conftinuou inform d s to the 
matic tire mounts, skid mounts and resil filters di position of his own and enemy air 
ient bb ounts on sti ‘ . 
ent rubber mounts on stationary types Output Ranges craft and ground force Information 
Wide Frequency Ranges single phase— ‘fy KVA to 15 KVA from mobile radars and ground obser 

three phase—%, KVA to JO KVA 1 
(outputs up to 75 KVA available in other alter ers will be funneled into a central in 
nator designs.) telligence point 


Fixed Frequencies from 250 cycles to 2400 
cycles (up to 4000 cycles in the lower ratings). 
Variable Frequencies from 380 cycles to 1200 . 
cycles and 1200 cycles to 2400 cycles WHATEVER YOUR GROUND POWER By means of automatic « ompute I 

Excellent Voltage Regulation: Stondord SUPPLY REQUIREMENTS data handlers), this information will 


1% to as low as * .5% depending upon ASK American Electric for quotation be correlated and digested to give the 
choice of drive. Electronic regulotors of mag ‘ ] 
netic amplifier regulators supplied Engineering Representatives: ficld commander a single presentation 
Motor Drives— Common shaft, direct connected, TRAVCO ENGINEERING CO on the status of the battle area. From 


Mra sist as vakdis Seasine atee Silver Spring (Md.) * Chicago this same central point, the field com 
‘ New York * Los Angeles mander will be able to exercise control 
. ver aircraft at his disposal 
$ the broad obi 
is to obtain gr 


Manufacturers Also b itt] mnte llige nN 

of Miniature A.C aa se RAPT en itomaticit 

(All Frequencies) HTOTMATICH 
Electric Drive Motors, TRACE MARK « th | \C vstem fo ! ! 
Blowers and Fans ' 
ul 


omaticits ind consequent 
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If Complex Mechanisms are your Problem... 


THESE MONROE MEN CAN HELP YOU! 


isa pioncer in the development of the electronic 


Have you ever seen the complex assembly of 


thousands of cams, shafts, gears, levers, springs 
and screws that enable the modern desk calcu- 


lator to perform its lightning computation? 


Or the infinitely more labyrinthine innards of 


today’s electronic computer? 
The Monroe Calculating Machine Co. has been 


making arithmetic mechanisms for 10 years and 


computer. We are superbly equipped to create, 
develop and produce the most complex devices, 
as witness the ruggedly reliable electronic com- 
puters now in use by the Air Force. 

If you need help in this vital and specialized 
ficld—research, development or manufacture — 


write to our Armed Forces Liaison Dept. 


MONROE CALCULATING MACHINE CO., ORANGE, N. J. 





THE REPUBLIC F-84F THUNDERSTREAK 


ng 


VIER LOADS 


sew fighter has a top much greater 

aph of its sister model, the F-84C. It 

. fries more armament than the record-breaking 

- ‘Wads of the F-84C. Its a span of only 34 feet must 

uipport a take-off weight of about 25,000 pounds, re- 

quiring structural strength undreamed of only a few 
years ago. 

The speeds and loads of the Thunderstreak, and of 
other modern aircraft, are made possible through in- 
creased use of forgings . . . in the power plant and in 
the airframe . . . because forgings alone can provide 
the strength required. 


A pioneer in forging titanium, Consolidated Indus-— 
tries is proud of its record as a supplier of forgings 
for the Thunderstreak . . . and for dozens of other 
aircraft and jet engine manufacturers. Consolidated 
Industries has the practical knowledge and experience 
to help you. Please write Dept W6. 


CONSOLIDATED INDUSTRIES, INC. 
West Cheshire, Connecticut, U.S.A. 


West Coast Representative: A. C. Stearns Co., 3911 San Fernando Rd., Glendale, Calif. 








| 
| 
| 
| 
| 
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plexity as the air defense m under 
development by AFCRC and Project 
Lincoln 

> Mobility the Keystone—f or one thing, 
the kevstone of the TTAC system must 
be mobility, giving it freedom to move 
with the fluid battle area. ‘The station 
ary, U.S.-based air defense system can 


et up equipment in duplicate or trip! 


‘ 


cate in the event that complex primal 
equipment fail However the mobil 
l'AC system won't be able to afford thi 
luxury and so must forego unnecessary 
jutomaticity. 

Secondly, the air defense system can 
have a permanently based well-trained 
set of specialists, test equipment and 
pare parts always available for main 
tenance; whereas maintenance ind 
supply are much more difficult in for 
ward combat areas where TAC must 
operate 

Because of the similarity of portion 
of the ADC and ‘TAC missions, RAD( 
will be able to use some of the ADC 
sub-system equipments, although in 
some cases these must be repackaged 
for vehicular use. Dunn cites a pai 
ticular type of computer, now going 
into production, which, with minor d 
sign compromise, was made suitable 
for both the TAC and ADC we pon 
ystems. 
> Within the TAC Lab—Ihe ‘VAC lab 
is divided into thr ection Onc 
called Systems Analysis, works closel 
with TAC to determine its operating 
needs and requirements. For examp! 
how many targets must the system b« 
capable of handling? How big an area 
of interdiction must the system be 
capable of covering? If ‘TAC asks for 
the impossible, or states requirement 
beyond the present state of the art, the 
Svstems Analysis section must negotiate 
i satistactory Compromiust with TAC on 
its requirement 
> Implementation—W hen this has been 


RADC’s 1,200-ft. antenna is used in long 
range navigation system studies 
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‘ ition On cngimece! 
it Wrght Air D clopmicl f 
mnche the needed de nt and 
then coordinates W ADC nd RAD 
tfort 
> “Green Box” Group—lt en 
ire needed for th cm, the 
lab section—Svstem Int 
uation—initiate the m 
iopmicnt either within RADG 


ration 


iTy 


\\ DO! ns of the 
‘ | thi iin 
nd evaluat their pertos 


! 
] 


they meet th 


During the course of the 
Anal l fon 


is continuous] 
vith PAC revising spc¢ where 
irvy to mect new-found TAC 
ing th pecs ¥ hen new « 
in the int mak imp! 
POSSID 
> Inside the SAC & MATS Lab—() 


|| capon tem respon 


I 





SAC ts assigned to WAD\( 


tum ibcontracts th 


OT 
nunication ind Wavi ti 


IVE problems to RAD 
MATS lab. MATS work 
t] ! } 


ie Hnaoppcl 


illing to talk 
ontrol and 


cturn-to-base omputel 


il] of the 
commands de pit thr : ; 
issigned to this lab Guarding vital finishes .. . of Wright jet 
© Getting Them Home—The retu housings with PERMACEL Paper Tape. No 
or miuilit il } ae I I 


doubt there is an important use for 
of “F rin PERMACEL on your jobs. Our Tape Engi 
} ciman mer ¢ I I » , < . " 
MATS lab. Military jets car cee 


give you the answer 
WA 
vected to return to | 


| qv ac without obligation 
n their tank ind many may | ‘® 
ufter d battle damage 


B iu ct fuel 


ee aes PERMACEL 
hi high iltitude ‘ I, 


' ' PRESSURL SENSITIVE 
iltitude until ready t thet 
make 1 vi rapid d 


md landing. For example, } 


PERMACEL TAPE CORPORATION, NEW BRUNSWICK, N. J. 
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INSPECTION OF CONFINED AREAS FACILITATED 


NECESSITY OF DISMANTLING avornen Sy 


The A.C_M.I1. Borescopes 
permit close-up visual 
examination of interior areas 
and surfaces not otherwise 
visible. They save time 

and money, and prevent costly 
dismantling, by providing 

a practical solution to a wide 








variety of inspection problems. 








In maintenance and inspection work, 

on small internal bores, machine 

parts or castings, to large boiler tubes, 
chemical plants, process equipment, or 
other industrial installations, an A.C.M.I. 
Borescope may be the answer to your problem. 
A-Ob). Geniseanes ote wvaltulile te Each Borescope is a compact, self-illuminated 
4 angles of vision (as above) industrial telescope of highest quality, employing 
in diameters of .120” to 4.00 a precision optical system, that produces a flat 
in lengths of 4” to 720 visual field. Lens systems are fully corrected for 


Special models f ° ° : 
ge ee color, spherical aberrations, and coma, with all 


special problems : . "ts 
lens surfaces coated to increase light transmission. 


W rite for free informational folder, or tell us your problem. 


Y) American (ystoscope Makers, Inc. 


1241 LAFAYETTE AVENUE NEW YORK 59, N. Y. 
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> Dett 


mtrol 


Needed— |} 
cts must be 


1 certain. If a 


nd 


ifh 
eth 
et 


I rafice Control 
r militar 


omber misses his first 


have 


may not cnough toed 
left to make a se ittempt. Ap 
proach and landing must be speedy so 
that an flight can be 
fore the last-in-ling plane 


ucl 


ond 
entire landed be 
run out 
savs RADC is sho 
rate of two aurcraft P 
runwat 

The problem can be viewed this wat 
Every 30° sec lot be 
available for landing an airplane. Un 
in airplan ready to fill that landing 
slot, it i ind lost forever, and the 
penalty may be the loss of one o1 
urcraft that run out of fuel 

RADC believes the soluti 
in aut compiter which 
ount the 

md pre 
of d 7cen 
olli hon 


Gabelman tings 


for a landing 
minute per 
| 


onds i 


COTM 


Tore 


n must be 
mati ontinu 


oush in take into a man 
\ iriabl il} olved 
order 

without 


RADC 


( h iTitic ] 


ipproacl 


computer 
ind plan 
multi-chann 
fiscal vear. Gabelman hop 


mstrate thi 


unit during 
unit | 
It Works—G: 
will provide the 
tion on the position, speed, headings 
altitude, and identity of ever 
ipproaching within “X 
drome 

\ oon as the plan 
will determin 
irliest po ible 
GCA Gate (start of the 
Ih 


to dem 
> How 


nind-based 


omputer with informa 


enters this area 


the instant] 
the 


rival at th 


computer 


plan ( 


final approach path computer 


AUTOMATIC 


to giving pilot normal GCA talk-down 


GCA can provide automatic 
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tested at 


' 


LICAI 





this new R 


+) 


> New Heading—| 
a + 1 


> Continuous 


; ; 


‘ 


ipproa he 5 


through the 


ADC 


site 


t 


ft 


witopilot in 


neal 


iddition 


AIR COMMAND weapons systems and electronic countermeasures 
Verona 


N. ¥ 


nut | bilit 


( MCT TOrdiil 
> Automatic Approach and Landing 
RADC | ne portion of 


; 


belt I] 


; ift 
PF Plare-Out and 


tion of the 


n final ipproa 
Landing— Why 
tem under 


it RAL iitomaty 


Vr & Requi 
P Air Defense Lab—RAIL 
APC 


; ty / 
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nd Operational Equipment Improve 

The latter reflects the 

current philosophy of Project Lincoln 

ACRE to us 
a | po ible 


ment ection 


nd cxisting equipment 


vhere 


Equipment Development 


Largest of 
it RAD | 
which | re 
through in 
ton 


thre R & 
] quipment 1 velopment 
ponsibl for 
unproved radar 


four 1) division 


bringing 


md Or 


data 


Contin handling, direc 


fion finder ind navigation equipment 


cle ( pment 





vision number ipproximatel 


ple, including 100 
divided into two laboratori 
hed unplh i No. | 
Lab No. | is essentially a 
crowave ind Lab No 


ver-tre quene 


cnginecer! 


No. 2 


radar 


ind 
bibl 


i TTOUp large} 
' 

( voted to lo 
tion ind navig 
] 

i 


im A. Kunze 


pent 
i 


communica 
ording to Al 
division chief, 
than 10 year in 
predece or Signal (¢ 
er, there are enough ex 
these broad definitions of lab 
bility that RADC decided it 
better to identify the lab 
trictive ind nipti 
ther than by 


ition, a 
ha 
RAD 

lab 


eption 


who 
More 
ind 


llowe 


Orp 


pons! 


Thali 


racts andl feSgucs_l 


rIicure? 


Now, cloud-clobbering classmates, 
gather ‘round and we'll show you the 
lure and allure 


difference between a 


Obviously, Rosemary Gowen (21, 


118 Ibs., 5’7”, brown hair and 
eyes) has both. She has hooked herself 
with one, while reserving the other 

a bass-voiced flying 


beach 


Southwest Airmotive in Dallas 


to angle for, say, 


fish at the beautiful concrete 


of 


ct: 


For hundreds of pilots throughout 


the Western Hemisphere, there's 
allure iplenty in the quality, 
dependability and 

reasonable prices of the 
Southwest Airmotive 
Instrument Shop Recently 
expanded and newly equipped, 
this shop can do every thing 
from setting a clock to custom 
building a compl te executive 


aircratt panel Write tor 


details and prices. 


to 


Alan A. Kunz 


Chief, Equipment Development Diy 


\ list of only a fe 
ment Development Di 
ently 1d 
e Communication zone indicator. A d 
vice for 
ency to use for 


completed projects incl 
determining th best — fre 

COMNUN 

ler existing atmospheric condit 

e Precision long-range navigation. S 

for | 


tcrmining 


use in missile guidan 
the point of bomb 

a piloted aircraft 

e Speech COMpressor 

igned to quceze mor 

els into. the 


pectrum by 


fem 


from 


crowded 
ompr 
bandwidth from 

lO Dp 
e@ Data link. 
telemet 


transit 


\ narrow 


te hnique 


ring 
steering and 

mation to individual a 

ockpit or for 
flight path through 

matic pilot 

e More secure IFF: 
vst 

tify aircraft a 
surance that 

broken the IFF syste ( 

e Multi-runway GCA. A new t 

GSCA 

which can be rotat 

GCA to 

from either direction 


n the controll 


| 
rp inh 


\ much 
m to enable ground radar 
triend or foe witl 


the 


for mounting 
COVCT Il} 

ind on mor 
one runwa\ 
> Lab No. ] 
what the enemy i 
nilitarv strategy. In aertal 
dar is the 


Activities—Knowled: 
the } 
wartar 


dome l 
most mportant 
intelligence 


RADC 


uch military 


plain why so much 


romg imto ground-ba 
ment iccording 
chief ot | ib NX ) 


( lonme nf 


Vhis lab 





alum 


The ever increasing demand for airplanes with 


more speed, higher altitude and longer range 


multiplies assembly operations and slows down 
production. To keep abreast of these demands 
progressive aircraft manufacturers make fullest 
use of the speedup potential inherent in alumi 
num extrusions. Harvey Aluminum is a com 
pletely integrated facility with long experience 
and a special interest in the special problems of 
the airframe industry. Our staff of research 
engineers, metallurgists and designers will help 
you from the inception of your idea to final in 
stallation of your finished extrusion. Why don't 


you call a Harvey Field Engineer? 


MAKING THE MOST OF ALUMINUM FOR INDUSTRY 


HARVEY 


luminum 














DIVISION OF HARVEY MACHINE CO., INC 
TORRANCE, CALIFORNIA 
BRANCH OFFICES IN PRINCIPAL CITIES 


An independent facilit 
producing special extrusions, pressure forging 


tock, forging stock, tubing and related mill product 


Adherence to pecifications is a must at Harvey 
Every foot of every extrusion passes numerous 
rigid inspection barriers before leaving the 


Harvey plant 
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Radar Search & Height Finding (Sut 
veillance), Guidance, Beacons, and ‘Ter 
minal Area. 
Although there has been consider 
M; ; ACCELEROMETERS able improvement in radar precision 
ally Linear Transmitting and range since World War II, Storrs 
says that there is a continuous program 
' for further improvement 
yroducts Current work is directed toward 
eee : 
| higher powers for greater range and 
mproved MII (moving target indi 
; () St cd: | ANGULAR TRANSMITTERS cator) techniques to discriminate better 
ne bh an arc Pitch, Yaw, Pitot Static between time targets and ground or 
atmospheric clutter. Another objective 
is tO improve equipment reliability 
qa Pad through better components and by cut 
” ting the numbers of tubes required 
“e P Step-by-Step Process—Radar improve 
GYROS ment is essentially a slow step-by-step 
' Free + Rate process which must await the develop 
Vertical * Directional ment of more powerful magnetrons, 
inore sensitive receiver circuit designs, 
higher-gain antenna designs and the 
like, says John Cruickshank, head of 
the Radar Search and Height Finding 
POTENTIOMETERS section, 
Low Torque * Many The ‘TAC weapons system program 
types and resistance has raised new problems. Radars and 


values their associated operators and mainte 


(i nance shelters and power supplies must 

be repackaged for mobile front-line use 
F ind redesigned to withstand its rigors 
M4 Cruickshank likes the new System 


PRESSURE SWITCHES Division role of giving guidance on 
Absolute * Differential the tactical requirements for new equip 
em ment. In the earlier postwar days, he 


says, there was too little tactical usage 
information available for engineers 
charged with drawing up equipment 
specs. 
> Big Business—The size and complex 
PRESSURE TRANSMITTERS ity of ground-based surveillance radars 
Absolute « Differential 
Gage * (Resistance type) 


* Instrument Quality 


. 


usually limits their development to a 
few of the larger compani A single 


urveillance radar may cost up to $1.5 
Am million, and a recent production con 
tract amounted to $50 million, Cruick 
shank says. Major ground-based radar 


snintins taemeneee suppliers are General Electric and Ben 
Pies te ae dix Radio Division of Bendix Aviation 
€ or 


Power Other principal suppliers include RCA, 
Westinghouse, Crosley, and Hazeltine 


Military security prevented Stor 
from saying much about the activiti 
of the Guidance Section of Lab. No. 1 


except that the precision being sought 


There is one characteristic common to all 
Giannini instruments—they are built to 
rigid, instrument-quality standards, They 
are instruments with an earned reputation 
of offering the utmost in mechanical and 
electrical fineness—resulting from outstand- 
ing craftsmanship and rigorous calibration, 
testing and inspection procedures. Your 
job requirements can be met or exceeded 


by Giannini IQ instruments, 


TEMPERATURE DEVICES for missile guidance is higher than 
For high or lou 
temperature 


For catalog and engineering data 


on these and other 


-m ew eeeeseeeeweeeneeenee ee ee ere eer ere er errr 


fine instrume nis u rite; 


G. M. GIANNINI & CO., INC., PASADENA, CALIFORNIA, EAST ORANGE, NEW JERSEY RADC test site for radar antennas. 
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How the windshield panels 








of Lockheed’s Super Constellation 
are glazed with electrically-heated 


ee 39 ™ ‘ 
NESA Glass | © oO © @O 


cA report from 


THE PITTSBURGH 
AIRCRAFT GLAZING 
FILE 


— drawings show you a method of installing electrically-heated NESA 
coated Glass without the use of inte rallyv-attached metal retainer ring 
They are details of the center windshield of Lockheed’s 1049 Super Constel 


lation, a plane with high-speed and high-altitude operations that make NESA 








Glass parti ularly suitable. 
The NESA windshield used here co t tf one prece ol emi tempered 


and one prec of ftull-te mpered tla vil i vinyl filler between. Electrical 
current. carried by the NESA coating of the inboard surtace otf the outboard 


1 vive ecdol rom trost and fogging. NESA 


glass prevents ice formation and 
is also used on the adjoining forward g re ind the other four cockpit 
openings ire glazed with Pittsburgh Fle 

1 hie vinvl surface 1 undercut to achieve Hush mountine « 


retainer ring. This method of installation permits the use of narrow post that 


provide thi kk ist ele) ible obstruc thor \ l Thi Ly ra re wtit i emb} 


t 
is engineered for PaNTTth doubl vinvi filler ( ipabli ol 
" 


carrving flight loads and the pressurization of 4.5 i. even though one 
both prece sot ola were iccidentall } 
Working together Lockheed engine ; rvh Plate Gla C 


pany techni il re pre sentatives cle 1th iti I wiatho wna the iin 


ot techni il issistance 1S ay tilable to vou fron "it uureh re pre entat 


Your glass and glazin problem will be carefully considered in the lig] 
craft manufacturer 


our vears of ¢ Xperience with tae nation major al 
ttsburgh Plate Gl Cor 


»f thie ‘ ternal 


complete miormation., wi ‘ ol 


632 Fort DDracy ne sne Boulevard, Pittsburgh 22, Pa 


PAINTS - GLASS - CHEMICALS - BRUSHES PLASTICS - FIBER GLASS 


i i ae ee ec ee ey a ea ee Oe ee ar ee ee 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 








& AVIONICS > World War If Models—Ihe It beacons, used for bombi ind navi 
hurriedly deve loped during World War gation landmark I equipped 
RADC has yet achieved. Stor pout Il had onh four different cod Storr aircraft, have been reduced to about 
out that a radar system used in missile LVS one-quarter of their World War IL size 
guidance could also be used in tactical [he Germans were able to get detail is a result of miniaturization techni 
bombing to determine the point where on our IFF design from aircraft shot ques, Storrs says. In addition, 
bombs should be released down over occupied Europe and dupli beacons now operate at 
P Radar Beacons Improved—lhe Ik 1 cate it for their own aircraft. ‘Then powers giving longet | 
tem now in use is “far superior to they had only to determine the “cod Possibly the most important 
that used in World War IL” from a s¢ of the night” by monitoring our ait provement, howe is im 
curity tandpoint, Storr 1 I he craft, and they could notify German beacon reliability 
present airborne and ground-based IF] intruder aircraft to set their | S P Terminal Area Aids—The Civil Acro 
equipment were developed under copied If F beacons to give a “fricnd] nautics Administration’s air surveillance 
RADC ponsor hip but WADC ha esponse to our allied radar interroga radat ASR) and precision approa }) 
the re pon ibility for packaging the hion radars (PAR which have don O 
lirborne unit to its own requirements.) © Better Beacons—Ground-based radar much to improve traffic control and in 


range 


ré 


trument approa hes at our larger civil 
irports, are adaptations of similar ra 
dars first developed by RADC and it 
predecessor, Watson Labs, according to 
Stor 
Another RADC deve lopm nt, airport 
Surface Detection Equipment (ASDI 
high-frequency radar used at nig 
nd during bad weather at large au 
ports to “see” taxiing aircraft on run 
ways and taxiways, evoked very fav 
orable comment during a year’s trial 
ut the large N. Y. International Airport 
; e> | (Aviation WEEK Sept. 29, 1952, p. 87 
he ear hese and similar airport aids are de 
veloped under the — of the 
: COCKPIT LADDER lerminal Aids Section, headed by D. I 
or Lockheed Wakxler. One recent development, di 
T-33 Trainer closed here for the first time may also 
hold considerable promise for civil air 
operations 
> Multi-Runway Tye GCA—Permanent 
GCA installations normally are sited 
ind aligned for conventional upwind 
landings based on the prevailing wind 
direction which most frequently exist 
under instrument weather conditions 
\ sudden reversal or change in wind di 
rection under these conditions either 
requires a more hazardous downwind 
landing or results in landing delay: 
ia) Mounting GCAs in mobile trailers 
a BETTER ladder assembly bY¥SUNIVERSAL is not a satisfactory solution to thi 
as | problem because of the time and troubl 
It’s pure logic to expect complete mvolved in moving and realigning them 
satisfaction from a complete shop! RADC’s solution is a large turntabl 
With well maintained, modern which mounts and in rotate an 
equipment we take charge, then do AN/FPN-16 precision approach radar 
the entire job, Designing, layout, tooling through 360 deg. (in its production ver 
.forming, stamping... welding (heliarc, ion) ina little over 3 minutes, making 
continuous seam, spot) ...complete the instrument run usable from 
assembling — It's a// at Universal. cither direction. lor many airports, the 
turntable can b ited so that it vi 
Write, phone, wire... let us help develop and idditional runway making them all 
quote your complete assembly. .. either instrument runwa\ 
on production or experimental runs! ‘ 7 Ihe device, built b ig Machin 


A 
Join hundreds of satisfied UMPCO i, Inc., of Danvers, Ma ilibrated 
customers. Act today! when installed to accuvat itself 
( 5 able runw he push 
wenn | to any servicea 1 push 
& » a a of an appropriate button riginal 

















XY 
= | development mod 
talled at Grith ARB 


a QRIVERSAL METAL pRoDUCts, INC. | production versions ar 
BS noun WY 2311 West Orange Street in at the important n 
: : CUmberland 3-3115 | © B-29 or F-86?-If gr 


Serving America’s Aircraft Industry Alhambra, California cngmec! h id the ir \ i lh ing?’ 
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m jet fighters, because pr 
large effective urface 
r cnergy back to its sourc« 
» the small frontal reflecting 
ira oO ! et fighter airtram ind 
wing 
Since airframe manufacturers would 
ke a dim view of such an addition to 
their sleck airframes, RADC has had to 
ome up with other fixe Phe prob 
lem 1s aggravated for PARs which Opec! 
ite at three centimeter vavelength) 
because at that wavelength radar energy 
eriously attenuated under conditions 
of moderate rainfall 
Phe Terminal Area Section has de 
vised a gadget which makes an F-S6 jet 
fighter show up as wel! as a B-29 on a 
PAR radar scope, Waxler say ind it 
idds only one pound to the weieht of 
the fighter 
> Corner Reflector—The gadget is a 
mall orner reflector’ which is at 
tached to the airplane in such a way 


/ 


that it is extended during the final ip 
proach but retracted at all other times 

is to present no aerodynamic drag 
nd so that it won't serve as a target 
for enemy radar 

A corner reflector onsisting of three 
mutuall perpendicular intersecting 
metal plate beams back all radar en 
creyv striking it within ar ne +() 
deg., therebv creating th 


| larger target 


Waxler admits that aircraft manufa 


turers were skeptical of the idea at first 


bart tac ivs that they now are giving ex 

cellent ooperation in the product m of 

the reflector 

> Large Transports Too?—RADC is cu 

rently trving out a larger corner reflector 
large piston engine MATS trar ENGINEERED 

rt to see if it will improv ( 


kup dring hea rainfall. Now eve and MANUFACTURED 


mitions that thr I7eaADK 








0 tro. th urp!) e itself wht ~ - - 
mit of os Sake tien from ‘ AS A PR ECISE TOOL 
ner reflector, in which event the ) 
vould tend to cancel cach other 





on the com than 


dinaslle be scaubed witeul og “ ENTIRE CHUCK BODY HARDENED INSIDE and OUT... TAPERED 
lector CHUCK BORES HARDENED AND GROUND TO CLOSE TOLERANCES 
) vorks on 
aia SUPREME Brand CHUCKS are expertly engineered to give top performance in 
the field. Jaws are of nickel chrome moly alloy steel expertly heat treated . . . 
key holes do not extend into body cavity thereby sealing out dirt . . . entire 
chuck is hardened inside and out. . . one piece geared nut construction. Careful 


precision manufacturing produces a chuck that gives long trouble-free service 
in the field. 


Your investraent in Supreme brand Chucks is a wise one for they will give the 
kind of service that stretches your dollars. 


(59 SUPREME cites 


Supreme Products, Inc., 2222 South Calumet Avenue, Chicago, Illinois 
REFLECTOR attached to the airplane 
makes radar echoes stronger THE CHUCK THAT LIVES UP TO ITS NAME...SUPREME 
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MAGNETIC AMPLIFIERS — 
These high gain, high per- 
formance Magnetic Ampli- 
fiers are especially suitable 
to drive two phase induc- 
tion servo motors requiring 
from 0.1 watt to 20 watts 
per phase on either 400 
eps or 60 cps powerlines. 
The output power is either 
in phase or 180 out of 
phase with the powerline 
depending on the D.C. input signal polarity. 


DATA SHEETS 
AVAILABLE 


£7Y\ Ae 


STANDARD 

TUBELESS SERVO AMPLIFIERS 

with built-in adjustable SERVO 

LOOP STABILIZATION. Packaged, com- 

pletely self-contained, magnetic servo ampli 

fiers for position servo systems where either 

A.C. or D.C. error signals are available. De- 

signed for instrument type and power type 

servo systems to work with synchro control 

transformers or potentiometers and two phase 
induction servo motors. 


New Automatic Universal 
ae ea TRANSISTOR 
| CURVE TRACER 


USES 


Designing 


transistor cir 


urts com 
paring match 
ing and select- 
ing —detecting 
anomalies 
studying eft 
fects of tem 
perature 
Write FOR } normal 
COMPLETE — eae 
INFORMATION ‘ cting fa 


ures 


cause 


MAGNETIC 
AMPLIFIERS - INC 


632 TINTON AVE NEW YORK $5, NY 


YPRESS 





AVIONICS 





‘ia -* ae! = 


LARGE 


solution, it would be applicable to air 
ind CAA PARs which have 
lar problems during heavy rainfall. 
P'largets in the Rain—Meanwlul 
RADC ha ipphed other technique s to 
wnproving the target return of all size 

of aircraft during heavy One i 

plate to give 


We! ltt 


rath 
the use of quarterwave 
PAR radar cnerg\ 
instead of its normal horizontal polari 
vation. When this i 
aircraft 
but those from raindrops find it almost 


1 
circular polarization 
done, radar echoc 


from return in normal fashion, 
impossible to reenter the radar antenna 
trom which they earlier emerged iby 
radat 
ct tand out 


rail haze on 
making the targ 


more prominently 


greatly reduces 


Cope 


Circular polarization is being used in 
AN/CPN-15 radars and im 
the CAA’s newest ASR built by 
Bendix Radio, Waxler Another 
RADY technique for reducing rain 
clutter is the use of new-design MUTI 


ipplying mformation theory deve loped 


urveillance 


NAVAGLOBE., long-distance omnirange-type navigation system, is under RAD 


Sa ale 
ITURNTABLE enables this GCA to be 


quickly aligned to several runways. 


by Wiener of MIT and Sh 
Bell Telephone Lab 
> Automatic GCA—Automat CC 
first constructed after the war in Wat 
Labs, according to Storrs, consist 
conventional PAR (AN/FPN-I¢ 

ct of tracking computers and acce 
ri hese enable the AGCA to give 
the pilot an ILS-type cockpit 


tion and = furnish automati 


mnonw 


indica 
tecring 
ignals to the plane iddi 
tion to the talk-down 
AGCA, identified in official parlance " 
GSN-. n simultaneously hand up 
to six aircraft in final approach 

Ihe “G” in GSN-2 indicates that 
the equipment is ground based; the “S 
that it is a mixture or combination of 
radio and radar, and the‘N” that the 
device 1s used for na 

Another RADC 
direction finder 
ASR radar 
identif 
Indication 


itopilot in 


familiar aural 


igation 
conception 1 


ly 
iit) 


indi ito 
cntation on 
t casier to 


PScope 


COpe 
indi idu il 


\ th 


test. 
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REM-CRU TITANIUM 


facts about a new metal for the aviation industry 


Th ANIUM is superior to other structural metals in 
terms of strength-to-weight ratio, And its corrosion 
resistant properties are remarkable, too. lo acquaint 
you more fully with its characteristics, here are other 


facts about this new ductile metal 


Forming Propertiés—You can form airframe 
sections of titanium on the same equipment you use for 
forming stainless steel. Most forming of RC-70, the 
standard commercially pure grade of REM-CRI 
titanium, is done at room temperature, More difhecult 
forming operations with RC-130A, a titanium alloy 
are usually carried out at moderately elevated 
temperatures such as 500-900 EF. The forming is best 


done slowly, without rapid or severe deformations. 


You can also shear and punch titanium with the 
nacelles end firewalls of the new Dovales DC-7 superiiner same die setup as you use for stainless steel. Titanium 
will consist of Rem-Cru RC-70 titanium sheet parts can be stretch-formed, or formed on a hydro 

press o1 drop hammer. But in these cases, too, you 
should perform the work at moderate ly elevated 


temperatures 


Application to DC-7 \ good example of the 
use of titanium is provided in the new Douglas DC-7 
airline transport. Here the use of REM-CRU titanium 
in place of aluminum alloys and stainless steel in 
nacelles and firewalls effects weight savings for the 
Douglas Aircraft Company of approximately 200 
pounds per airplane. These sections are formed from 
RC-70 sheet, in gauges varying from .016” to .060” 
and lengths up to 120”, Douglas stretch-forms the 
nacelle skin at room temperature. They shape ribs and 
stringers by brake or roll-forming, then stretch-form 
them to the proper curvature. In the assembly 
operations Douglas both spot welds and rivets the 


titanium sections 


Availability REM-CRI a prin ipal producer of 


tilanium makes bars plates sheet strip, wire 


Shaded areas show where Rem-Cru titanium is used in DC-7 nacelle 


tubing. forgings and billets in four grades. RC-55 
and RC-70 are commercially pare grades; RC-130A 
and RC-130B are titanium-base alloys. We are 
currently expanding melting and mill facilities so that 


within ayear our produ tion will Increase seve ral fold. 


lo keep abreast of the latest developments on this vital 
metal, write for the Rem4iru Review—a free periodial 
devoted to the application and fabrication of titanium 


and its alloys 


REM-cRU 
THT AAIN EOS IM) onc -cru Titanium, inc., MIDLAND, PENNSYLVANIA 
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B AVIONICS 


transmits over it itions set, 
‘round-based direction finder orients 
the direction of the broadcast and 


radial line on the radar 


COMMIS 


reat i thon 
through the au 


thercb: identity 


cope vhich pa ( 
plane target 
Nip if 

Ihe Terminal Area Se 
mig the development of the ver 


blip, 


tion euid 
high- 
frequency radar which is to be used 
with RADC’ landing 

tem. The device must accurately estab 
lish the he ight of an aircraft from th 
final phase of 
Other 


automaty 


during — the 
flaure-out 


ground 


landing and ection 


“far-fetched” 





consol for CUOll 
ur trafic control 


responsibilities includ 


trol towers and radar 
centers 

>» Making Failure Pay Off—Pecople nor- 
mally don’t talk about the deve lopments 
that turned out to be impractical, but 
lred Moskowitz, chief of Lab. No. 2, 
freely brings up one that failed badly 
its original, but undisclosed 
and turned out to have ver 
which no one had con 


tin the devclopment 


fo mect 
objective 
inportant uses 
cived of at the 
is launched 

Somebod 
and unpredictabl 


recognized that the po 


radi ignal return 


from the skvwave could provide vitalls 


important information. If there was 


7eNrsar 

B AND F MAC 
BENDIX AVIATIC 
ADEL + AIRESE 
AVCO + BEECH 
‘BELL AIRCRAFT 
BRIGGS + CA 
CONSOLIDATED 
FIRESTONE TIRE 
GOODYEAR AIF 
HUGHES AIRC 
LOCKHEED AIRC 
McDONNELL All 
SEEGER REFRIC 
WEBER AIRC 


FORD MOTOR ¢ 
FRUEHAUF TRA 
GILFILLAN BRO 
HANSEN LYNN 

SON MOTC 


New York Bank of Manhattan Bldg. « 29-27 Bridge Plaza « Long Island City 1, New York 
Tulsa—Bob Ward Bldg., Rm. 202 - 1341 So. Boston + Tulsa, Oklahoma 


SOUTH GATE ALUMINUM & MAGNESIUM CO. 


The only mechanized light metal foundry West of Chicago 


5331 TWEEDY BLVD. - 


SOUTH GATE, CALIFORNIA + 


LOrain 6-5161 





| © Radio 
| Communications E.quipment Section ¢ 


HCcAV\ 

ticular range 
that meant radio cnerg kyw 
getting through unde: 

pheric conditions to that distant 
little or no return—the signal 
getting through This phen 
could be to dete: 
mum frequency to use im 


and Opcrating 
I 


used nine th 
numications. 

So. the 
communication 


COZ! 


ana 


device Va rCnalnce? 
zone mdicatol 
designed to permit rapid switching of it 

frequency over th band 
li, tor example, an opcrator vants to 
find the best frequency for use in radio 
communications with England, the an 
tenna is pointed in that direction and 
until the 


operating 


its elevation angle adjusted 
range or distance of the ground clutter 
echo corresponds to the distance to 
Iengland (corrected, of course, for th 
gscometry of the problem Then the 
transmitter frequency is varied until the 
maximum returning signal is obtamed 
and that is the optimum commun 
trequency at that tim 

© Lab No. 2 Activities—Most of thi 
cfforts of the 42 civilian engineers as 
igned to Lab, No. 2 ar 
ing Outside developments and assisting 
the AMC in production liaison, Mosko 
witz report Only 10 of lab effort 
m-house cde clopment [hi 


d mto the followin 


} 
iol 


p* nt im guid 


gO into 
laboratory is divide 
four section 

e Dk & Data Transmission. 

® Radio Communications Equipment. 
© Long-Distance Navigation. 


® Special Devices. 


| © Versatile DF—On product of the Di 


& Data ‘Transmission Section is the 
\N/CRD.-6, a complete UHF direction 
finding station capable of working mot 
than six aircraft simultaneously and d 
igned for remote operation Phe sta 
tion can be remotely tuned to an 

of 10 pre-set crystal-controlled chann 
nd can transmit its “findings” b ib 
Another s« tion project 
bandwidth 
radal 


up to five miles 

devoted to decreasing thi 
transmitting 
cope presentations from 
ites. By converting radar intelligence 
into a pulse code, RADC hopes to trad 
time for a narrower bandwidth to per 
mut the use of conventional telephon 
ion instead of re 


coaxial cabl 


requirements — for 


remote rada 


wires for transmis quir 
nig expen 1V¢ 
Communications— | hc Radio 
if 
Lab. No. 2 has responsibility for Al 
ground-based UHF and HI 


cations gear, although the Signal Corp 


Tinudhi 


ground-ba 


three 


ck velops most of th 
equipment used by the 
Wherever Au 
uch as in mobil 
falls to this section 

Great progress has been made in uni 


| 
bore necad ire tiniqu 


( 
, . 
controller the work 


fying the radio communications mm 
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side of the work with a special tool that " d against an elaborate set of speci- 


pulls the rivet tightly into place without 1 order to give the excellent 
bucking, hammering or exploding. Blind rformance required. The greatest 
dispensable portion of Cherry Rivet production 
military aircraft and will con- 
“A plane is a collection of aluminum nal possible 1 ing cu do so as long as the nation’s 
holes held together by rivets,” an air reach plac h r reedor t needs remain critical 
craft designer once said jokingly in em of design not possible with er herry Blind Rivets are only one of 
phasizing the importance of rivets to Of fasi I iture also enabdk 0,000 different types, sizes and 
aircraft construction. The majority are manutacturers tl mou { ind in t Townsend fastening devices 
solid rivets which are driven and bucked | 1 production produced at its several plants. With all 
by conventional methods. But a vital ownsen ry Ris n t items at their command, Town 
minority are actually precision parts, , n slits ; ded { end engineers are able to give you un- 
such as Cherry Blind Rivets, of which prod tor nd erfectior f | ise Ivice he Ip select or de sign the 
as many as 250,000 are used in one ingle produ } , tra ( istener best suited for your product or 
super-bomber—60,000 in a= smaller : nne ising ; d ed 7 nethods. A folder describing 
fighter or transport and bui juipment devo r enti id fasteners which are used to 


» These ingenious fasteners are set ency and improve prod- 


quickly and easily by one man from one rivets itched a1 is is yours for the asking 


COMPANY + ESTABLISHED 1816 


» NEW BRIGHTON, PENNSYLVANIA 


Sales Offices in Principal Cities 


Cherry Rivet Division - Senta Ana, California 


| 
Townsend 


THE FASTENING AUTHORITY —Experience: over 137 yeors—Capacity: sixty-million ports daily Products: over ten-thousand types of solid 
rivets—cold-headed ports+-Cherry Blind Rivets—Twinfast Screws —self-topping screws — tubular rivets —locknuts — special nails—formed wire ports, 


Plants: New Brighton, Pennsylvonia—Chicago, Illinois —Plymouth, Michigan— Santa Ana, California 





Ni-Span Diaphragms **“"'<: 


r | 
( mi ochiict 


by Bendix-Friex 


ricr, Nar i\ I t permit 
boost im pe ih power rating without in 
creasing average power rating or con 
umption, which in turn cuts equip 
ment weight and size. Another by-prod 
uct advantage, Mark i is that the 
exalted) carrier technique racticalh 
climinates the danger of overmodula- 
tion 
Mark ys that RADC is quite in 
terested in single-side-b 
1 better reception ider high 


ondition na provide mo 


ind transmission 


omununication 
Phe Sigt Cory 
the SSB k. Ma 
finds its greatest apph 
band How r RAD 
me SSB earch at Gr 
Stanford Un t 
> Long-Range Navigation 


ral long-distan 


ARE HEAT TREATED IN A VACUUM) 
FURNACE...THEN TUKON TESTED 
FOR HARDNESS 


The vacuum furnace in our laboratory We have hot and cold pressure cham 


radiantly heats diaphragms to obtain bers that permit us to simulate the extreme 
proper hardness and correct thermo conditions to be found in industrial appli 


elastic propertie The extremely high cations. We have automatic barometer 





vacuum prevent oxidation. We use « primary standard 
Then we Tukon test our diaphragms for for ultra precise indicating an¢ 
hardness. This is precision testing. [tis a against which are calibrate 


mechanized check, with an optical reading. an AI! this equipmen 


Other Bendix-Friez Advantages sources of supply are your All you 
In our engineering laboratory, that is is our years of experience startin 
devoted exclusively to diaphragin develop our original research on radiosonde 
ment work, we have electronic micro 
meters for measuring motion. We have a For further information, write to L. | 
mit pectrometer leak deteetor Wood, Chief Engineer, addre helo 


FRIEZ INSTRUMENT Division of 
1422 Taylor Ave., Baltimore 4, Md 


aviation cConrosation 





EXPORT SALES: Bendix Internationa! Division 


72 Fifth Avenue, New York 11, New York AN/CRD.6 UHF direction finder consol 


top md receiver transmitter (bottom 
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AVAILABLE IMMEDIATELY 


NEW, TYPE P-1, U.S.A.F. APPROVED 


PHASE ADAPTERS 


115 VOLT—400 CYCLE—SPEC. 32547A 
JEEP-MOUNTED mobile radio station has 
HF and UHF communication 


under test by the rim White Phase Adapters are fully ap- 
name 1 called Na ipl LOW proved for aircraft use Type P-] 


j 
frequen y 100 USESerENrenED ey meets Air Force specification 32547A 
conceived and develop ederal No moving parts, thus requiring virtu 
clecommun ' lly no maintenance. Type P-1 con 
fective range I hi id verts single-phase power to 3-phase 
normally gay CA of o1 power at relatively low power levels. 
half to on 

\ single station ipable of coverin Will operate cither one or two —GE 
approximately seve muito I KB-1 or Sperry Bl Gyrohorizon. GE 
tical mile Navaglobe lvan OVCI C-1 or Sperry C-1 Directional Gyro. 
loran is that it gives G Con r ttitude Gyro, Gyrosyn Compass, 
ing directly without refer rf oll Stabilizer or Pitch Stabilizer (with 

The ground station consi thre tarting loads up to 125 VA) 
antenna \ B 
at the vertice Fan cqui ngl Input — 110 to 120 volts. 380 to 420 
whose sides are 0 ic it cycles. Single phase. Output 120 
operating wavelength n operat volt 15 volts at 30 or 60 VA loads 
constant amplitude and sta ITIe! 3} phase, delta connected. Test Voltage 
frequency pulse is transmitted fi m 1000 volts RMS ' 
intennas “A” and “B 
bricf pause, a similar VISE ran Climatic Conditions: Will operate 
ted from anter nd Ol from ~—60°C to +71°C ambients, at 2 
lowed 1 t ' I ! On 1h mt Hl altitude up to 50,000 feet ~ 
a 

, HIST Meets USAF spec. 41065B: 

by all three antem tir Vibration — Method 61 
takes on nd Salt Spray — Method 51 

Becau of relatively |e ruil se Humidity — Method 31 

¢ . adapter chassis 

witching rat ry will Fungu Method 7] without cover 
comparative! 
ing a good Sif 

An urplane 
Navaglobe 


relati 


adapter voltage regulators or other 


electromechanical devices. For prices 


the P-1 phase adapter illustrated 


pul pecial quotations on your 
CA \n 

these pulse 

matically the 

the station PLANT HEADQUARTERS: 


or wire our neat 


MID-WEST SALES: WEST COAST SALES: 
, ‘ ‘ e Salk M. B. Gilbert ¢ 

} 7 ] - ] } > ‘ 
\ production-desi ant N York 19, New York Oo? icer enuc 6214 W. Manchester Ave 
‘ 


ole he rececl rw mild | ] | , ‘ és Los Angeles 4° abil 
. 5 ; oprur a4 Oregon #&-5/¢ 


A it 


ze and weight te pre 
range receiver, Moske 7 Suppliers to U.S.A.F., Lockheed, Glenn Martin, R.C.A., Republic and Westinghouse 
> Consolan—RADC | 


on an imp! 


vstem used by the G > the /, / J 

war, and th la onsol / 

tem Cons i ) : 

ha ( ! 

aa - DESIGNERS, ENGINEERS AND MANUFACTURERS 
of an OF PHASE ADAPTERS, VOLTAGE REGULATORS AND 


ELECTRO-MECHANICAL EQUIPMENT FOR AIRCRAFT 
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Announcing... 


for INCREASED RELIABILITY of 
MINIATURE and SUB-MINIATURE 
VACUUM ELECTRON TUBES! 


NEW DESIGNS GIVE BETTER TUBE HEAT 
DISSIPATION, LOWER BULB OPERATING 
TEMPERATURES & LONGER SERVICE LIFE! 


I.E.R.C. tube clamping shields are the newest and best answer 
to electron tube heat and vibration problems. Extensive bulb 
temperature reduction is made possible by conducting heat 
directly away from the glass envelope to the chassis or 
heat sink. 


The LE.R.C. design provides greater reliability, positive 
clamping and better cooling than any other type of shield 
or mounting method used with electron tubes. Tube clamp 
shields for all sizes of miniature and sub-miniature tubes 
are, or soon will be, available. We invite your inquiries on 
special design requirements. 


FOR COMPLETE INFORMATION on I.E.R.C. tube clamp- 
ing shields, write: International Electronic Research 
Corporation, 175 W. Magnolia Blvd., Burbank, Calif. 


— International ~<% 


irem 
ironmental requiremen 
lectronic¢ equip 


c. shields meet ow" 


ne electronic research corporation 
day's militery 


LER 
for to 


BURBANK, CALIFORNIA 





a AVIONICS ul 1 of 1 airplane id au dl 1 remote 
2 itapulted ou ter a cras! ne 1 ing board whi ; also being fed 
onal range of about 3,000 1 nite an SOS r | Sete 
tree, Moskowitz r port 
100 improvement Over ol ated 
RADC 


+} 


performance 
P Dots and Dashes—lTo use Con 
the pilot (or navigator) first DI 
Consolar tation to locat himself 
vithin a 5-10 degre tor. Then he 
listens to the station, counting the num 
ber of dot hort pulse } followed by heacot wutomat , ; , ' " cample of miter 
the number of dashes (long pulses) o1 wha gan record the beacon ' peration. WADC and RAD( 
vice versa. This information 1s referred Stet Te ge ee er ¥ | { tecring com 
to a chart to establish hi position a , , } be o need to 
vithin§ the ector established by DI , * : Bie ’ 1) } i 1 bility to 
An alternate method involves the use bag 
of a stop watch to time the period dur 
g which dots or dashe ire heard 
Disadvantage of Consolan are th 


ors imtroduced by skvwave yr the 


1 
iT 


When the 1 receiver heal ly for test th 


essity for additional compensation 
the fact that the svstem of 
fers the chance for human error Air 
borne equipment capable of performin 
these duti iutomatically could be de 
igned, Moskowitz says, but its weight 
ind complexity would then negate Con 
olan’s basic advantage of simpli ity 
Phi ection is also working on 


il other long-range navigation s\ 


tem 
of undisclosed nature 
The Long-Distance Navigation 
tion is also experimenting with an 
inge distance measurin 
DNIE now in use on th 
limited to line-of-sight 
new DME proves out 
vith Nav iwlobe to pro 
lic mput nal or ¢ et track (rhe es wn . 3 
erty anes. ome va sear . | means precision and skill in the fabrication 


> Special Devices Section—As its nam of components and assemblies for 
uggests, the Special Devices section i Combustion chambers 


1 sort of “catchall” for nonde cript, but AMERICA’S FINEST JET ENGINES 
important, Equipment Development 
Divi 1On pro] ct For exampk RAD 
had limited need for CAA-tyvpe VHI 
ommirange stations, but found that th turbine casings 
CAA antenna array was too difhcult 
md tim msuming to site and align tail cones 
particularly for mobile use Alse it 
inted a broadband antenna which 
\ ould permit a change In Omnirange burner supports 


transition liners 


transmitter frequency without requiring 


ntenna retunimg brackets : : 
ader RAIS: palfence Wedel Foresight prepares Twigg Industries 


Iclecommunications Lab deve loped the r to meet America’s future needs 
ied dipol ntenna which meets Al all types spinnings . 

. ay a — y° as with modern methods, technical 
This antenna consists of a sma ; 

dipole which rotates inside a other essential components knowledge and professionel skill. 

we, CN iting the bars of the age which 
n turn radiate the RF energy. Original 


problems with excessive vertical polariz 

tion in this antenna have now been oe 

olved by means of a small cap on top 

of the antenna, Moskowitz report ot . 
> Crash Locator System—A iene ce TWIGG INDUSTRIES INC. 
igned to locate crashed aircraft aut 

matically to permit immediate r 


has been developed jointly by RAD‘ BRAZIL* INDIANA 


nd WAD \ small rad hy i 





AVIATION WEEK, August 17, 1953 





fits close quarters 


in jet engines 


For best space factor, “plumb” with 
Resistoflex Hose Assemblies fitted 
with integral aluminum elbows 


@ Jet engines have little space to spare for hose 
lines. For these close quarters, Resistoflex hose 
assemblies with integral elbows seem made to 
Fittings are compact, close-coupled — yet 
in a 


order. 
with 
variety of useful angles, they also eliminate need 


ample wrench clearance. Available 


for combinations of swivel nut assemblies with 
individual adapters. This not only improves space 
factors further, but also eliminates extra parts. 


Forged and machined in one piece from high 
strength aluminum, Resistoflex fittings offer extra 
resistance to fatigue. True internal turns and 
smoothly finished interiors assure full flow with 
minimum turbulence. 


Extra tough to start with, and in mass produc- 
tion for over 4 years, these Resistoflex fittings 
have had 100% trouble-free service. Flanged fit- 
tings are USAF and BuAER approved. Send for 
Resistoflex Aircraft Products Catalog —it gives 
more data. 


HOW YOU BENEFIT WITH “FLUOROFLEX-7" BACK UP RINGS 


Made from “Teflon” resin, 
Fluoroflex-T anti-extrusion 
washers for use with “O” 
rings (1) resist heat... (2) 
reduce friction ... (3) don’t 
fray, swell, shrink, harden, or 
soften in oils... (4) simplify 
installation ... (5) increase 
life of the assembly. Write 
for bulletin FR-1. 


RESISTOFLEX 


CORPORATION 





Belleville 9, New Jersey 
| 


Engineered Flexible Resistant Products for Industry 


| 


| 
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the center, Allan Kunze 
® Speech Compressor—Another Special 
Devices project is a speec h compression 
ystem to convert speech into a pulse 
code in order to transmit it over a 100 
cps. bandwidth of the usual 
3,000-cps bandwidth. Similar tech 
niques are employed to transmit radar 
narrowe! 


om report 


instead 


cope presentations over a 
bandwidth. 

Kunze reports that the receiving end 
of the speech compr working 
it present and the transmitter is under 
vay. One of the major problems is to 
nt large equipment size, 


SOT 1 


reduce the pres 
Kunze sav 

> Data Link—RADC | 
te tem for 


On 


currently flight 
i data link transmi 
ind navigation instruc 


ree 


ting 
of guidance 
tions via the ¢ 
without disrupting normal voice 


ceiver, 


ommunications 
com 
munication 

I hie 


control 


object is to permit automat 
ground stations and to 
relieve voice channels as much as 
pos ible The RADC tem requires 
only an adapter to existing communica 
tions receiver to sort steering sig 
nals for presentation on cockpit instru 


ments or for transmission to the plane’s 


from 
the 


out 


jutomatic pilot 

> Conversation Interrupter—Anyon¢ 
who has tried to make an urgent phone 
call only to get repeated busy signals 
from a endless conversation 
on the other end, will applaud another 
Special Devices project. It is a device 
1 priority caller to 
ifion im 


sCC ming] 


which will permit 
CONVCT 


1 telephone 
ind cut out the unwanted 


witerrupt 
an cmecrgcncy 


party 


Electronic Warfare 
And Techniques 


| lectroni { illed 
counter-mecasure l 1 new 
ubstitutes 
the bul 


wartare omectinn 
clectronu 
which 


ot 


clectromagneti 


domaim wartare 


radiation for 


ee 


CAGED DIPOLI antenna 


Omran gee 
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RY 


Aircraft and Aeronautical Products 


AA 


Leaders in 
High-Temperature 
Metallurgy 


JET, PISTON AND ROCKET 
ENGINES 


wal and corro ion 

) wen established by 
cricence in thi: pecialized 
ul metallurgic il ore 


Ky mn is ext nding 


Metal Products Division - Jet Engine Com; 


_ rar, ‘9? 
RYAN AERONAUTICAL COMPANY ° LINDBERGH FIELD « SAN DIEGO, CALIF. 
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tesanon OStin 


es y ane ot wore 


LS 2s 

OR 

v4, aT Lebanon Steel Foundry, the largest pro- 
ducer of centrifugal castings for jet engines, 
is proud to have collaborated with the Wright 
Aeronautical Division, Curtiss-Wright Cor- 
poration, in developing this unusual one- 
piece casting. It incorporates many holes cast 
to size and in accurate locations, requiring 
no machining. Of special high-strength alloy 
steel, this piece Is quite large in size and is 


designed to operate satisfactorily under high 











temperature conditions in one of Wright's 
newly-designed power plants. 

Lebanon Steel Foundry supplies castings 
to Wright for the J-65 Sapphire turbojet 
engine, which is now in production, and is 
producing experimental parts for the com- 


pany's other advanced jet power plants. 


f~ 


LEBANON 
CARBON, SPECIAL ALLOY (astings 


AND STAINLESS STEEL 


| 
| 
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lets, bombs and shells of 
wartare 
> New Coordinates—lnstcad of b 
fought in the familiar battle coordinat: 
of space, electronic warfare is fought i 
the coordinates of frequency ind tim 
Re ponsibilit for de veloping equip 
ent to permit the Air Force to wag 
clectronic warfare from the ground 
ind for investigating new techniques fo 
ipplication to this and other field 
RADC activity, falls to the Electron: 
Warfare & ‘Techniques Division 
I'he division, headed by R. O. Schl 
gclmilch (also a veteran of 10 years in 
RADC and predece sor labs), is staffed 
by approximately 140 persons, of whom 
ibout half are engineers and scientists 
Manpower is almost equally divided 
between the division’s two laboratoric 
lectronic Warfare, under Joseph Vo 
celman, and Research and Applied 
l'echniques, headed by Morris Handel 
inan. Both labs, and particularly the 
Research and Applied ‘Techniqui 
group, do more in-house development 
than other RADC labs. 
> Fighting With Radiation—Llectroni 
wartare may be divided into two forms, 
both closely related 
© Active. Influencing, disrupting or de 
ceiving enemy clectromagnetic tran 
missions by active countermeasures 
(such as jamming). 
e Passive. Intercepting enemy clectro 
magnetic radiations to learn his future 
battle plans and/or to determine enemy 
techniques and operating frequenc 
tor use in developing our active counter 
mcasu;©res, 
> “Fire Fighting’—Most of the counter 
measures used during World War Il 
were developed to meet specific need 
ind not as a part of a coordinated sys 
tem of electronic warfare, according to 
Richard Libby, chief of the lab’s Dete: 
tion and Evaluation section. It wa 
usually a case of “fire fighting’ —putting 
out individual blazes,” is the way Libby 
describes it. RADC is directing its cur 
rent work toward more overall integra 
tion of electronic warfare te« hnique 5 
Postwar interrogation of former en 
emy military and scientific personnel 
has produced conflicting testimony as 
to the effectiveness of such World W’ 
II countermeasures as our use of 
large quantities of metal foul mbb 
dropped from aircraft, which s! 
flutter to earth creatin 
echo on grownd rad 
ing intrnding bomb 
> Great Unknown—() 
tasks is to develop | 
vent our ground 
fooled by cnem dropped 
this is only a small part of th 
l HCTHYN bomb I 1} 
ecnerate electromagnet radia 
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Thhih 
must be 
radiation throug 
re cectromagnetn pectrum 
to the frequency of light 
Libby expresses it 
Deception is another in EW b 
of trick One technique reported! 
used by the Reds in Korea is to set up 
radio beacon operating on the Th 
frequency as those which we set up 
near airbases for homing purposes nv 
unwary ULN pilot is apt to home on 
the enemy beacon and fly into a moun 
tain top 
In Readiness—Uncertainty on what 
vionl equipment or countermeasur 
in enemy may throw at us poses an ob 
vious problem to the EW lab. The lab 
recognizes that it would be far too ex 
pensive to build up vast quantities of 
equipment to combat anticipated en 
emy equipment that might never be 
used against us. Yet they recognize that 
it takes five to six years to research, de 
velop, design and get new equipment 
into production 
lor this reason RADC spends its 
limited E.W_ resources mostly on r 
earch and development. ‘The idea i 
to have a large number of equip 
ment completely dc igned and read 
for production, when and if needed 
\ctual production time is then nah 
matter of months. Operating on thi 
philosophy RADC is building up a rm 
ervoir of electronic warfare knowledg 
n industry, universiti ind the Ai 
lorce, to enable it to counter the un 
Kp ted 
> Seck the Weak Link—linginecers cd 
gning kW equipment need a strong 
background in a variety cf equipment 
techniques, to enable them to seck out 
the most vulnerable spot in the equip 
ment they seek to counteract or jam 
Mhey must also consider the economic 
of the problem and employ technique 
which will be least expensive to manu 
facture 
Not knowing what the enemy mighi 
use, the enginecr must make a realistic 
ippraisal of the probability of an enemy 
using Or not using certain types of 
ivionic equipment 
>We vs. Us—Lacking knowledge of 
cnemy capabilities, there is a tenden 
for us to design our EW equipment 
to “fight” our own airborne equipment 
Libby say Vhis is a healthy situation 


because it pits all the ingenuity o: our 


‘ 


irborne equipment designers agaist 
our ground-based clectronic warfare d 
signer;rs 

When, for example, tests show that 
RADC developed technique s will jam 
W ADC -developed bombing — radar 
W ADC engineers are spurred to greater 
cfforts on “‘jam-proofing Similarly if 
W ADC develop 1 im-proof”’ it 
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A MUFFLED ROAR ..a wisp of smoke and a 
barrage of rockets blast from the 
ng up pods of the U.S. Aur Force's 


ind am Northrop Scorpion 
1) as this all-weather interceptor 
across the horizon at a speed 
es per hour. Behind the 
the stick sm the hands of the 
i he weeps through space, 1s 
elevator trim and force producer 
embly made by ADVANCE GEAR & 
MACHINE CORP 

ecision engineering has marked 
letail of construction on this 
Diy. ADVANCE 1s f roud to have 
tributed to the outstanding suc 
f the F-89D., Since 1936 
DVANCE engineers nave been work 
1d in hand with aircraft man 
supplying intricate gear 
ies to meet the most exacting 
ations. We invite your consid 

f our facilities 


y 


Avance “7. 
Gear & Machine Corp. 


Holmes Ave., Los Angeles 1, Calif 


Phone JEterson 8103 














ee I l Dom i KADY if 
| must d clop mK tecl ! 

| PEW Lab Operation \\ hen a mili 

quirement for n IW capabili 

luated 1) 

ection t 

cement 

to the 


+ os 
ind th 


i 


Speed, ProdutTon.. Adlomaticaly |B AVIONICS 


nt of exper) nital ¢ juipment, either 
— «~~. aes | et ee ae vithin RADC or | contractors, te 


7 Hy h 
: RS o_o Dil h thie | \\ t niqgu Nee ce d 
re | ! Production Devel pment 


On 1 responsible 
| 


T-3 RIVITOR used for auto- velopment of prot 

motive clutch plate assembly. industnial contractors, and for building 
Saves time and labor doing a up imdustral interest and potential 
four-fold job—assembling, set- MW hevalu 

ting, inspecting and ejecting. equipment for 


tLidilil Lil 


CO ipl at 
DOUBLE RIVITOR sets two ps anaee 
rivets ata time! Equipped with \ 
10” hoppers, and tooled to 
automatically feed and set two 

y¥,"’ diam. x %”” long wagon box head 
rivets at a time in elevator chain and raddle omic cquipment 

or elevator flight assemblies for farm tion on the latest anti-jamming 
implements. Controlled by one foot pedal. niqu 

P Research & Applied ‘Techniques—Ap 
proximately half of the efforts of th 
Research & \p ied ‘Techni ju 


CLINCHORS _ aang | | isicivd 


T-) CLINCHOR.. ssn 
one of six special 8” pemneneed arene ’ ” 
throat Underfeed 4 ; - from now; the other halt 
Clinchors used by a j , olving RAD( u 
large automotive ——\ meeting its cur 
body manufacturer. Prior te 
Feeds and sets ''\’" square ed ; »« 
cased nuts in outside ' the R&AT 
quarter panels, left and lab, wl 
right hand. ¥ 


DOUBLE CLINCHOR sets two 
nuts at once! Tooled to feed and 
set %"’ x 4%” x Ye” thick Fabri-Steel nuts at 
each operation. Both Clinchors tripped by 
same foot-operated valve. Adaptable to wide 


range of clinch nut setting problems. 


im additional o 


] we 
mdusti 


Boost production . . . save labor with T-J Rivitors and Clinchors for 
many assembly jobs today . . . in aircraft, automotive, farm machinery, 
stampings of all kinds. 
T-J CLINCHORS set clinch nuts 3 to 5 times faster! Fully automatic 
. controlled by a single foot pedal! Available in Underfeed and 
Gravity feed models, throat depths 8” to 36”. 
T-J RIVITORS automatically feed and set solid rivets... with high 
production! Electrically-powered Rivitor sets 4"" to 4” diam. solid 
steel rivets up to %’’ long. Air-powered Rivitor sets aluminum alloy 
rivets up to %”" diam. or steel rivets up to 4%” diam. and up to 4%” 
long. Throat depths 8” to 36”. 





Write for Clinchor bul- 37 YEARS EXPERIENCE 


letin 847; Rivitor bulle- = / 
j , id y. 
Tombins-Jobnson Co, MRD qT EE Te) Tete) 


. R. ©. Schlegemilch, Chief 
Jackson, Mich. RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


Klectronic Warfare & ‘Techniques 
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Phase Sequence ond 
Phose Failure 


4 


400 Cycle Under- 
frequency Relay 


RIGHT 


from the beginning 


Electrical controls are Hartman's business and have been for over 50 years, 


Today Hartman makes relays cutouts Or contactors for ne arly 
every type of modern, high speed aircraft, both multi-engine transport and 
military jet. Hartman designs, engineers, develops, and produces 


these highly specialized controls in its own plant 


So if you have a problem involving electrical control—esher At r DC- 
turn it over to Hartman where it will be analyzed and engineered 
with an efficiency that comes from half a century of controls specialization 


Then you Il know you |] be Right from the beginning 


the Hartman Electrical Mfg. co. 
“CONTROL HEADQUARTERS” 
MANSFIELD, OHIO 





S 


600 Ampere Contactor 


USAF Type T-1 High 
Interrupting Capacity 


600 Ampere Reverse 
Current Cutout 


AN3025.2 


High Interrupting 


Capocity Cutout Contactor 





Pin ain 


Control Relay 
(without cover) 


1000 Ampere Reverse 


Equolizer Relay Current Cutout 


Jet Starter Relay 





a 


Undercurrent Relay 


Fault Sensing and 


Generator Field Relay 
Generator Control 


Overvoltage Relay or Exciter Control Relay 





& 


300 Ampere Reverse 
Current Cutout 
AN3025-1 











HARTMAN ALSO MANUFACTURES 


Polarized Relays * Selector Relays * AC and DC Contactors * Differential 
Relays * Fault Relays * Time Delay Relays » Automatic Paralleling Relays 
* Reverse Power Relays - Compiete Control Assemblies 





ENGINEERS 
AND 


SCIENTISTS 


You are invited to write regard- 
ing long-range projects at North- 
rop Aircraft, Inc. Exceptional op- 
portunities now exist to join the 
company’s engineering and scien- 
tific staff. If qualified, you may 
select important developmental 
work, or equally vital production 
engineering. 

I vample of positions open are: 
BOUNDARY LAYER RESEARCH 
SCIENTISTS 
ELECTRONIC PROJECT ENGINEERS 


ELECTRONIC INSTRUMENTATION 
ENGINEERS 


RADAR ENGINEERS 
PLIGHT-TEST ENGINEERS 
STRESS ENGINEERS 
AND THERMODYNAMICISTS 
SERVO-MECHANISTS 


POWER-PLANT INSTALLATION 
DESIGNERS 


STRUCTURAL DESIGNERS 
ELECTRO-MECHANICAL DESIGNERS 


ELECTRICAL INSTALLATION 
DESIGNERS 


ENGINEERING DRAWING CHECKERS 


AERO 


Qualified engineers and scientists 
who wish to locate permanently 
in Scuthern California are invited 
to write for further information 
regarding these interesting, long- 
range positions. Include an out- 
line of your experience and train- 
ing. Allowance for travel expenses. 


Address correspondence to 


Director of Engineering, 
Northrop Aircraft, Inc. 


1008 KE. Broadway, Hawthorne, Calif. 
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Irequency ré ind 


ind fern 
Handel ian 


Pion 

| ficlds of transistor 

jang to Morr 
this lab 

| ® Study Is Cheap—Ana 


fud' 
Handel 
ourage hi 
and 
out 


r¢ comparativel ( ip Wan 
i\ Phat why 
group to do as mu Wal il 
tucds vork po ib 
fundamentals before 
tor the de velopment of 
proximately half of th 
development work 1s doi 
the balance 
In th 
roughly 50 
by outside 
dust has don 
Handelsman i 
iS Brooklyn P 
Svracuse and ¢ 


outside 
field of advan 
of the 


tor 


WOTh 
In thr 


HWapOrits 


contra 
thr 


rther into the field 
RYAT lab 
take if into 
If Research ( 
there l 
tween thr 


ipphed 1 
the realin o 
iter 
considerable 
two to pre 
ettort Handelsman 

Phe R&AT Lab 
following four section 
e Radio Frequency. 
@ Receiver & MOTI 
dicator). 
© Circuits. 
ekicho Area & Propagation. 

P Improvements Bring Problems—Th 


at fod. 


ent duph 


(moving target in 


it mcres 
oupl cl 


ti cror' au 
Handelsmatr 
but not today, as a result of RAD 
ponsored rar lopment 
© Stable Klystrons— Thx 
ponsor thr 
powered klvstron tubes as 
pla ment for th i 


RI t 


cdleve lopm« nt 


bon il 0 
higher 
ible re 

ll ed 
tive 


oush 
ittra 


ENVIRONMENT 


PEST chambers at RADC 


Handelsman Dol con 
in this area, although 
» say what output pow 

been achieved. 
Another 


n antenna 


area of great improvel 
he 

comp} X WI 

feed 


rotar joint 


; 


increasing| 


additional 


gotten 
use of 


mew 


infenna 


rotary joints with ex 
icteristi 


delsman sa\ 


have been ae lop 


> High-Power Radar Lab—Thic R. 


quite proud 


radar 


VAVe \ 
quency. Just how 


in gencrate 


Thi 


Cu 1} 

lab, which 
ontractors for 

I rotar 
load imd th 
estri 


I 


dumm 
tructed on a she 
nt omponent IVETE 
obsolete radar ct Han 
» “Cloak & Dagger’ Antennas 
ha ection vork includ nt 
f radar, navigation 
tronic wartar nal 
man obliquely ref 
dagget 


ippli 


In radai 
d 


onsored 
vhi h will per 
ntenna 
vidth 
ion Tada 


> Wanted: An I 


nent and stu 


Aas\ | ormul i 


ay 


lle program 1 

When mecha 

held sufficient] 
ot large 
hape i 

theoretically ce 
ition of the 

cxtrem expen 

b, Handelsman 


What RAD 


ee 
formula 


not 


Ci 


W hic h VW 
1wnecr to predict 


ill effect of minor 


will be large enough te hold a truck 
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various parts of the antenna Thi 
should enable the antenna designers to 
establish acceptable mechanical fabri 
ition tolerances 

Svracuse University has already com 
pleted part of the program: The rela 
tionship between electrical phase rela 
tionship of the radar energy and the 
intenna beam shape. Now it is work 
ing back to correlate this phase rela 
tionship and minor deviations in an 
tenna configuration. End product is 
expected to be a design handbook for 
idar antenna cnginec: 

Other work in this group 
development of broad-band 
itions antennas to case tunnu 
lems and studies of the eff 
feed horn defocusing in pal 
tconnas 
© ‘Target Discriminators—A ( 
RADC-sponsored development 
moving target indicator MII 
in present radars are much better 
to discriminate between real targets and 
purious clutter than were World Wat 
II radars Handel hah i\ 

This i partially ittributable to im 
proved circuitry, and partly to new de 
ren like the quartz delay lin 
place the old r miecrcury 
Advantage of thi quartz 
they are much smaller, 
only one-third a cnsit 
ture hang i mci 
Handelsman sa 
> Reducing Cross 
Receiver & MTI 


witr i] 


modulators im MPL-equipp 
P Position Prediction—On 


clopment of the 


ircuit for 
ti target 


He pre nee of much spurnous n ‘ P il 
A P 
Lhe devi is a combination memo! Wi j / ( We 

and predictor, Based on the past velo Md CUP UM YMMMM 4 
ity of the urplan (target being 
tracked, and its last position the ve N 

/ orthrop | undary CS hh entist ( hove 
locity tracking circuit in effect predi t ne, like the man above, 
ipproximatel vhere the plan will b 
curmg the next scan and then attem 
iti ignals from outside th ica ¢ quatior ised to 1 ien \t Northrop Aircraft, the prime 

| Op 4 alt, 

this predicted position quation combines teams of administrators, outstanding scientists and 


> a err : , = 
Investigating New Materials—New production pe ilists with modern industrial and research facilities The 


ncerned with « mpiex oblem umed at ichieving the maximum 


mi urtaces at high speed 


| ‘ | ] } 
CEVICE and material uch a tran } ' 
s nd f f | nd . combination eth iently converts imagination and knowledge into 
istors ame errites iso under ¢ . 
Ther ' yews) te actual matériel of ady inced de ign and incalculable value 
( it¢ ( I pro 


grams under way to experimental! 


transstorize existing, vacuum tube. \. NORTHROP AIRCRAFT, INC. 


V1 HAWTHORNE, CALIFORNIA 
Another outside program | pointed : : Pioneer Builders of Night and All Weather Fighters 


ploration here 


( 
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of ferrite 
polarization of 


toward the use to control the 


plane of microwave 
energy. ‘The major problem here, Han 
delsman says, 3 
ferrite 


involve d 


to find techniques to 
; to handle the very large 
Ihe use of ferrites 
and digital 


cnable 
powers 
modulator 


for magnets 


computer work is also under investiga 
tion 
il 0 


[his 
j | 


thinking on data handling 


idvanced 
data gath 
tems 


will be 


ection do« 

cning, and computer memory 
to determine what component 
needed five to 10 years hence 
©» Predicting Radar Range—Thie Hecho 
A developed 


& Propagation section ha 


an empirical technique which make 

possible to predict the range and per 
formance of new pulse-type radars whi 
till in the paper design stag 
that 


Tull 


they are 
Handelsman 
prediction usualls 
15% 


The technique is based on an ex 


accuracy of 
better than 


report 


performance 


analyst ot | 


tensive thre 
variety of existing radars against 
targets, to ¢ tablish the 
tandard = radar.”’ 
the 

extrapr 


of a 
different siz 
performance of a 
Krom this known 
of a new radar design can be 
lated, based on the difference 
it and the standard radar, Handelsman 
at 


The 


tandard range 


between 


te hnigue i ipplied for ex 





We Switches « Regulators *« Warning Controls 
-Flight Refueling Systems ¢ Pressure Valves 
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WEST COAST REPRESENTATIVES: Western Ane 
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DIVISION 


Gorn Aircraft Controls Company | 
are specialists in designing and | 


mass producing accurate, sensi- 
tive, 
that are compact, light in weight 
and Our 
reputation is de- 
pendability of 


pressure-actuated 
simple in operation 


based on the 
our 
service 

ability to 


tion in performance, delivery and 


plus our 


meet every specifica- 


price. The Republic F-84 is | 


but one of the numerous 
modern planes equipped 
with Aircraft 


trol devices 


Gorn Con- 


We can save you engineering and 
production time by applying our 
specialized knowledge, test equip- 
ment, model and manufacturing 
facilities to the development of 
pressure-fluid controlsofany type 


if it’s Fluid Pressure Controls 
it’s Gorn Aircraft Controls 


CONTROLS 
‘ J 
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8845 West Olympic Blvd, Beverly Hills, Calhormo 
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fsight distan 
d their pract 
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mnmunication 
Ca vhere it 


install 


h other. 
There till remaim 


greement among. th 


} 
HoOwv™ 


mtcnna ZC. 0} PS 
id pulse length iffect b 
ght performance, Handel 
this reason, RADC j 

program at Corn ll Univer 
tigat¢ thi ctt t 2) 

! long-distance 

&R@wPe se 
cquipment to t 
liy 


DCI 
line-ot 


han re port 


tion 
On 


Engineering Support 
RADC has lo 


il upporting 


ited all of the techni 
ictiviti ror t thre 
and th 
tories, in a single divisior led 
I:ngineering Support Divi 
labs turn to 
they need 

e Environmental test facilities. 
@ Radio interference 
how. 


n labora 
the 

RADC 
this d ion whenever 


other divisions, 


reduction know 
e Investigation of new materials 
e Preparation of specifications. 
e Mobile radio stations for flight te 
activities. 
e Special instrumentation. 
Ihese are but a f 
ices provided by tl 
> Support Labs— 11) 
port Division i 
70) pr ron 
cngimce! 
livision chief. ‘| 
in with RAD 
Corps labs from 
The division is broker 
ranch. ‘The 
e General Engineering Laboratory 
e Test & Evaluation Laboratory. 
@ Services Branch. 
> Niechanical Engineering—<A]! 
nical design acti 
he Me 
on, one of five 
il Engineering lab 
As orginally set uy 
n other laboratori¢ Y 


laboratori ind one | 


h ik il 


design pr 
ently it 


mechani il 
tion Re 

liaison cngines 
h of the 


place a 


tion 
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DELIVERIES ON SCHEDULE 


Grand Central Aircraft Co. at its Tucson, Arizona Division is 
dramatically demonstrating its capabilities, in its modification 
operations on the B-47 stratojets. New techniques, machines and 


procedures become routine in these constantly changing opera 
tions to better and step-up deliveries for our country's defensive 
strength. Production teamwork and departmental cooperation with 
its “pulling together” spirit has made possible the smooth integra- 
tion of the Grand Central organization, that enables it to deliver 
a quality product to the Air Force on schedule 


View of B-47s being processed through 


a Grand Central Tucson hangar. 


. 


rherteuced ENGINEERS WANTED 


sooeee MAIL COUPON TODAY....... 


Personne! Manager, Grand Central Aircraft Co 
Post Office Box 5072, Tucson, Arizona 


5 


Experienced and qualified men of integrity are invited to write for 
information regarding positions in the long range B-47 stratojet 
modification program, at our Tucson, Arizona Division. W<« 
especially invite Electronic, Hydraulic and Aeronautical Engi 
neers to contact us. Full employee benefits, high wage scales 
and excellent opportunities 


Grand Central employees enjoy the advantages of fine facilities 
and healthful working conditions — Their work over the past 25 
years has given them tremendous prestige. Join the “Grand Cen Af. 
tral” family and share that prestige You'll work on a long range 1 am qualified in the category checked below and wish 
project now under way, for the defensive strength of our country further information 

Electronic Engineer Hydraulic Enginver 


There is a better job for you with a real future, 
in the healthful climate of Arizona. 


4° N Po < 4 he 
AIRCRAFT <O. 


GLENDALE, CALIFORNIA *** TUCSON, ARIZONA 


CTT Tite MS -lilia-| my Vig-\-) a) Municipal Airport 


Aeronautical Engineer 


eeeeeeveeeeeeeeeeeeae eee @ 
eeeeeeeeeeaeaeeeeeee eee 
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DON’T JUST LONG FOR IT! 


Success begins when longing stops and 
action starts! The important thing for 
engineers in these times is to look to the 
future. Do you feel that perhaps there 
might be a place for you in an industry 
that offers exceptional advantages today, 
and even greater opportunity for tomor- 
row? Longing won't get it for you! 


Perhaps you are not employed at your 
highest skill. At Westinghouse, top man- 
agement philosophy dictates that every 
engineer be provided with challenging 
that management poten- 
tial be quickly recognized and developed 

and that inventive abilities be stim- 


“ussignments ... 


ulated and encouraged 


For many vears, Westinghouse has 
been setting the pace for the electronics 
industry. Westinghouse engineers have 
profited from this . in the form of 


Write to DEPT. AVA 


Westin 


ELECTRI 


109 WEST LOMBARD ST.. 





excellent pay ... liberal patent awards 
and stock-purchasing plans... and all of 
the usual personal security benefits. 


plus! 


Opportunities exist for men with ex- 


perrence as 


RADAR DESIGN ENGINEERS 
PRANSFORMER DESIGN ENGINEERS 
SERVOMECHANISM ENGINEERS 
VISSILE GUIDANCE ENGINEERS 


DONT just long for these things ; 
write today and tell us about yourself, 
Well reply by return mail. 


house 


CORPORATION 
BALTIMORE 1, MD. 





B AVIONICS 


laboratories, to live more closely with 
the problems of that particular lab. 
Ilus section has specialists in such 
is shock and vibration, structural! 
rete (for large antenna and radio 
, antenna mast design, vehicular 
gn, and shelters. Large radar and 
idio antennas pose major structural 
problems, ‘Tallman points out, becausé 
‘they must be designed to withstand 
1 f very high velocity 
Ihe ME section does all drafting for 
the other labs, and monitors drawing 
practices used by outside contractors to 
be sure that thev conform to govern 
ment and Al’ standards 
P Interference Reduction—\W henever 
project engineers encounter radio or 
radar interference problems, they can 
bring them to the Interference Reduc- 
tion section. Ignition interference prob 
lems in vehicular equipment have been | TWIX, with over twenty 
faicly well enlved Talienan om years in aircraft tooling, of 
ters its Engineering stoff, 
Current work is devoted to basi Experience and Manufactur 
studies on the character of noise, the ing facilities for the devel 
ources of radar interference, and it opment of your Tooling 
tolerable limits. Some of this study | Program. One of the largest 
tool and die plants in the 
work is being done in the house but East, TWIX has produced 
lh assistance is rendered by Purdue : } tools, dies, jigs, and fixtures of 
University } } , : every type and size to precision 
aircratt requirements and to the 
; closest tolerances. TWIX services 
niques for improving radar modulators, . ws “a + includes PROCESSING, coordina 
connector ind other components, to ; : . } tion and tooling of parts, sub and 
eliminate source of interference be ., pe ry preg, complete assemblies individually 
: or collectively 
Staffed by Professional Engineers 


This section is also working on tech 


tween radars operating in close proxim 
In the course of its interference r 
duction work, thi ection has devel 
oped field intensity measuring equip 
ment, for both the lab and the field, 
as well as noise generators and calibra 
tol lallman says 
P Svstems Requirements—( ne of th 
responsibilities of the Svstems Requir 
ments section is to determine how 
much test equipment hould be built 
into ground radars and other avioni 
equipment for use by line maimtenanc 
personnel. ‘This involves a study of th 
equipment’s design and field mainte 
ce pl wchice 
yy) some Ver important project 
tion work directly with the 
ent manufacturer, Tallman sa 


it works through the RAD 


Requirement 
what new t: 
equipment will be 
1 contractors d All Sizes 
equipment ® Dies © Jigs * Fixtures 
led the Instrumer 101 * Templates * Press Blocks © Dollies 
econ ae a . Write, wire, phone for FACILITIES LIST 
onsultant to other labor & TWIX OPERATIONS FORMAT 


ilized lab or fl 


! ition and maintain 
oot emeeaea cote Aare 
t nent TWIX MANUFACTURING co., INC Aircraft Tooling Diviss 


> New Mat rials Inve n | 40-11 Twenty-first St., Long Island City 1N Y STillwell 4.0530 
' oft , . SPECIALISTS IN AIRCRAFT TOOLING FOR OVER 20 YEARS 
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———— FASTENER PROBLEM B AVIONICS 





appli ition to ground-based avionics 
ire carried out in, or sponsored by, the 
Materials & Mbiniaturization section 


his includes ceramics, pla tics, metals, 





is well sas plating te hnique ind en 
Cap ulating compounds for miniaturized 
vionic Construction 
The objective f thi ection 1s to 
keep abreast of the current state of the 
rt so is to spot potent if RADC ipphi 
cations for new material 
One example of the M&M work 1 
in the use of bi-metals to fabricate ra 


dar W iveguide _ thereby gr itly reduc 
ing weight and cutting the use of stra 
tegic material Another ex imple is the 
high-strength plastic radome covering 
vhich is inflated around a large ground 
radar antenna like a rubber balloon, but 
I capable of withstanding vind and 
1 


Once the initial groundwork is done 





development of the new materials 1s 





A a at ea aaah ree 


~\ a ormally contracted out to industry, 
S ad lallman sav 
How Piasecki cut costs | © Test Equipment Service—lo avoid 
nnecessary duplication of test equip 
men in the various RADC labs, the 
d be . General Enginecring lab provides a cen 
an assem y time tralized test equipment upph CTVICE 


for all other lab 


on transmission fastenings Whee an iadividual project engines 


reeds a specific piece of test equipment, 


he phones this centralized upply. If 
Helicopters demand dependably vibration-proof fasten- the lab has such equipment, and it is in 
ers for all critical applic ations. This once meant expen- tock, it is deli ed to the engineer ind 
] } | 


1 
: . | up when h hnished 
sive and cumbersome castellated-nut and cotter pin pl ked I} ! 


} 
If the equipment is in use elsewhere 
} 


, . the lab has a record of who has checked 
Uses ELASTIC STOP nuts on transmission housings it out 


and attachments in aircraft like the HUP-1 shown above. to that individual 
ter pin combination By using standard AN-365 ELASTIC STOP. nuts. > Services Branch—Once of the functions 


combinations. Now Piasecki Helicopter Corporation 


md can refer the project engincer 





Casteilated eut and cot- 





of the Services Branch is to provide 


Piasecki cut parts costs and speeded assembly. These mobile radio stations and crews which 


self-locking nuts stay tight, right where you put them m be tran ported to « ther bases or to 


in spite of vibration and stress reversals. They form a i contractor plant to prov ide flight 
tight seal against the threads to prevent corrosion and test communication facilitic "he 
Radio Communications section of this 
branch also operates the GAFB radio 

replaced by one- ESNA Li tations which pro ide Hil VHI ‘ and 
ploce, ELASTIC STOP nut self-locking fasteners UH communications for flight tests. 


seepage, yel can be removed and re-used many times 


Mail the coupon below for further information on 


In addition, this section coordinates 

radio frequenc illocations and secures 

SNA) ELASTIC STOP NUT CORPORATION nosey | Sores canes olinavar Ging aos 
} OF AMERICA O- ceded 


P Spec Uniformity—lo achieve’ uni 


Dept. N41-825, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send the following free fastening information: 


Elastic Stop nut bulletin | Here is a drawing of our product. What 


Rollipin Bulletin self-locking fastener would you suggest? 


Name Title 
Firm 


Street 


City RUBBER BALLOON protects radars. 
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“, a - 4 POET Fi ona | 
re SCE ADT) Arrrtty » 
PN Stas ot te eee 
SOON Gs CO 
Eine oY al 


oe Lip er oe 


GY ROMECHANIsws ie 


HALESITE © LONG ISLAND © NEW YORK 


GYROSCOPES © POTENTIOMETERS © ELECTRONIC AND HYDRAULIC DEVICES 
FOR INSTRUMENTATION AND CONTROL 





- TOUGH 


- IT’S / 


r 
Vea it is big and it is tough —it has 
to be! It’s in a modern “torture chamber”, 


This ENDURO Stainless Steel expansion 
joint —thirteen feet in diameter —is part 
of an aircraft laboratory wind tunnel 


Eight of these giants are installed in the 
header between primary and secondary 
coolers of altitude exhaust ducts. 

They handle gases from full scale thermal 
jet engines, reciprocating engines, 
turbines, burners and other equipme: 
tested in simulated high altitude 
conditions. Working pressures range 
from vacuum to 60 pounds... 
temperatures as low as —50° F. There's 
punishment aplenty. 


Here's another application in which 
Republic ENDURO Stainless Stee! 
demonstrates its great strength, toughness, 
resistance to heat and to corrosion . . . 
and its fabricating possibilities. Where can 
you next use these qualities? Republic 
metallurgists are ready to help you 

apply ENDURO to all types of aircraft 


development. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES *© CLEVELAND 1, OHIO 
Export Department: Chrysler Bldg., New York 17, N.Y. 


Zallea Brothers, Wilmington, Delaware, 

use ENDURO Stainless Steel in manufac- 

turing expansion joints of all sizes. Under 

the Zallea process, there are no circum- 

ferential welds in the corrugated section 
subject to flexing stresses. 


ay , ol. LIN LES >: | 
r) , ) 
SNVUR9 STAI S55 5 
wa 
Other Republic Products include Carbon and Alloy Steels—Pipe, Sheets, Tubing, Lockers, Shelving, and Fabricated Steel Building Products 
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RAI pecification thes 

ire prov ed through the Engineering 

Data section of the Service branch. 

Phi it} ( 

¢ Prepares MIL-type specs for 
veloped test equi 


thire 


formiut ill 


tion also 
RAI 


quipment used by all 


@ Checks the contractor-recommended 


pare parts list for development equi 
nent 
e Issues authorization for purchase of 
ew development 
e Istablishes type 
lopm nt fontati 
vhich tell tactical ommand thi 
tatus of th from the 
tandpoint of its use in the field 
© Requests assignment of standard JAN 
dentification for ne RADC-developed 
quipment 
> Procurement Data—lhic Production 
Procurement Data section is the focal 
pomt between the AM(¢ 
RADC engaged in 
procurement programs 
h:quipment 
by the RADG 
through thi 
wccepted and uniform style before tran 
mitting them to AM(¢ 
Vhi ection, after 
RAD enginect 


recring re 


classification (di 
tandard, ete 


cquipment 


unit here and 


enginect upporting 


ypecincations — pre pared 


project enginecr are run 


ection to put them into 


onsultation with 


project make cngi 


\M(¢ 


ndicating whether it is feasible to break 


ommendation to the 
mto mall con 

whether it is a sole-source 
wheth negotiated-t 1 


from a tech 


the procurement down 
tract chunk 
item ind 
procuremcnet 1 desirable 
nical view 
> Tech Information Group—All infor 
foreign technology received 
by RADC funnels through the Techni 
il Information tion wher t 
valuated and then disseminated t 
terested lab Ih ection also 

@ Determines security cla 
RADC prepared report 
© Processes progress reports on 


; ' ’ j 
) ) 


poms 


mation on 


@ Operates a technical library 
form roererenece ri 

© Receives all reports f 

tra 77 ] t 1 


USAI 


tester simulates rough handling 


RADC 
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@ Provides 


> Test & Evaluation—\\ 


? ' 


editing 
t RAD 
RADY 
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¢ 
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+ 
- 
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G 


@ Ilectrical 


VSWR of RI 


lift at 


@ lectronic 


tem pert 
ition intensit 
! output 


e Chemical, QOuantitati 


e Physical. ( 
wth pact 


e Various 


facilities for 


‘ 
‘\ 
uP 


Three “pictures” tell the tale .. . Simply, Accurately! 


KEYSTONE 


3-POSITION 


Requires but a Small Space 
—Gives a “BIG PICTURE” 
on Operating Conditions 


The landing gear markings shown 
above are but one of eleven different 
instrument applications. Tells the 
story ‘‘at a glance’’ on flap post 
tions, oil pressure or temperature, 
fuel supply and other operating con 
ditions. Economical, easy-to-in 
stall in both small and large planes 


High Quality Construction 
@ Impervious to dust, moisture, gases 


@ Hermetically sealed brass case 


INDICATOR 


e@ Filied with inert gas 
@ Optically clear glass window 


e Corrosion resistant finish 


“<RIVERSIDE > 


KEYSTONE 


ad 
WATCH CASE DIVISION 
RIVERSIDE METAL CO. 


Riverside, New Jersey 








SUPERIOR 
PERFORMANCE 


On 3 Cycles 
to 20 megacycles 


The LA-239C 
OSCILLOSCOPE 


The Lavoie Model 
N LA-239C has been 


designed to surpass 

the high performance 
of the Lavoie TS-239 A/UP, 
which has been the standard 
test oscilloscope for the Armed 
Services since its introduction. 
Model LA-239C is the result of 
a long period of research and 
development which has included 
the study of new tubes, new 
techniques. 


Send today for special bulletin 
which describes in detail these 
unusual features: 


. Wider Bandwidth 

Extended Sweep Frequencies 
Square Wave Response 
Greater Stability 

. Higher Signal Sensitivity 
Improved Tiraing Markers 
Amplitude Voltage Calibration 
. Sweep Delay 


Morganville, New Jersey 


West Coast Rep. T. Louis Snitzer 
5777 West Pico Bivd Los Angeles 19, Calif 
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SINGLE ANTENNA does the job of two: gives azimuth, range and height data. 


Electronics Research Directorate’s Job: 


Putting Avionics Research to Work 


Cambridge, Mass.—Thicre may be a_ to an automatic « lectric typewriter, via 
radical change in spelling in the Amei 1 microphone, and have the machine 
ican language, at least in military and — instantly type out the message with the 
business circl is a result of studi words spelled phonetical fon 
now under way at the Electronics Re ctikly.’ 
search Directorate of the AF Cam Vhis AFCRC research program ha 
bridge Research Center her tar more important m lita uses than 

Within five to 10 years, it should merely to help the harassed military o1 
be possible to dictate a message directly business man who has trouble getting 








PROJECT BILLBOARD is an experimental radar built by Electronics Research. 
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Ribbed or 

Slotted... 
THOMPSON 
ExtraLaudinges 
RETREADS 


are a monument 
to long wear 














It’s the years of specialized experience 





in developing the finest retread for air- 






craft tires that results in the unsur- 






passed safety, dependability and wear- 
ability of Thompson Extra- Landings 


Retreads. 








Over 100,000 aircraft tires retreaded 


by Thompson’s precision methods have 






greatly reduced landing costs. Nothing 






less than Thompson’s quality retread- 






ing could have provided this! 











USED MORE 
THAN ANY OTHER 
RETREADS BY AIR- 
LINES THROUGH- 
CUT THE WORLD! 






Write, phone or wire nearest THOMPSON plant for prompt and efficient service 


Tuompson icagl-ii? CORPORATION 


Worlds Larges etreader of pbinplang “7ires 
EASTERN PLANT WESTERN PLANT 


International Airport - Miami 48, Florida 18th & Minnesota Sts, - San Francisco 7, Calif 
Phone 88-1681 Mission 7-7320 


© EXTRA FLEXIBILITY 
FREE STRIPPING 


© HIGH DIELECTRIC 
+ RATING-90 TO +250'C 


“Black, brown, red, orange, yel- 
low, green, blue, violet (purple), 
grey (slate), white, tan, pink 
fiiesh), light green, ntl blue. 


—— Sa 


Built to meet rigid government re- 
quirements, Tensolon Hook-up 
Wires are available in sizes from 
AWG30 through 20 with stranded 
silver-plated copper conductors and 
the patented Tensulated Teflon® 
covering which eliminates pin holes 
and other irregularities. 


TEFLON KIT FOR LABORATORY 
REQUIREMENTS 
Twelve 100 ft. rolls of 


AWG 22, in assorted colors 
in convenient compact 


container $424°° 


TENSOLITE INSULATED WIRE CO., 





"LEADING MANUFACTURERS OF SPECIAL 
INDUSTRIAL FABRICS TO EXACTING 
MILITARY REQUIREMENTS 


GLASS 
COTTON 
VINYON 
DYNEL 
ORLON 


FLIG 


REGISTEALO 


93 Worth Street 


Leading Moanufocturers of Fabr 


EXFAB R 
FLIGHTEX FABRICS, 


Our staff of engineer is at 


ervice to help solve your fabric and 


tape problem 


RIC 
INC 


New York 13, N. Y. 


ind Tapes for the Aircraft Industry 
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retarial help Nor « the AFCRC 
have any quarrel ith ag epted word 
pelling, inconsistent though it n be 
> ‘Three-Fold Objective- —Ihe funda 
nental research imto peech a ilVSI 
md nthesis un t AFCR( 
pointed toward 
eCramming more information 
narrower radio-frequen 

ife more comm 
in the rowded spc¢ i 
e Speeding communication 
voice instructions to 
erted imto printed instru 
or more distant location 
dela ind chan ( for 
vhen humans must 
re we to hand-writter 
transfer these not 
hin 
e More effective 
converting the spoken vord into 


cryptography. 


of pulse nece iry to achieve 
objective the me 

greater 

iore difficult 

decipher. 
> Microtronics—Althous 
i lectronics Research Di 

oesn t com Dp cl 
Vion construction 

ome current need 
new tec hnique wh 
100-fold decrease 
ompared with that 
ent submimature tect 

ERD is aiming 
ubminiature technique 
oined a new word to « 
Microtronics.” 

ERD’s research 

till in its early stage 
pans out, the wristwat 
mitter/receiver which 
in his comic strip adve 
in easy accomplishme: 
vatch television receiver 
the realm of po ibilitv, althou 
is not the objective of th 
done by k RD 


| © Research Its Mission—F. RD 


inally set up as an Air For 
clectronic research center 
§ impractical, if not impossible 
1 firm line of demarcation bet 
plied research and development 
ing to Dr. FE. G. Schneider 
ERD 

Broadly state wion juipment 
developed by Wright and Rome Air 
Development Centers is usually pointed 
toward a specific tactical need and 
frequently the prototype of production 
equipment to follow Until recenth 
1 Cquiprine nt cd le | d it AR RC 
vas used primarily to conduct research 
r to prove out fundamental ncipl 
| RD’s research vities run the 
imut from tiny tra mallet 
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AIRCRAFT 
ENGINE BUILDERS 
LOOK TO 


EXCEUL-O Gum 


For Volume Machining of Jet Blades 

















> = 









E. G. Schneider, Director 
Research Directorate 


Dr 


Electronics 

















: 
cad Of a pin, to huge radar 


build 





mtent is tall as a four-story 








On t the characteristics of applied 









carch is that not all the ideas tried 
prove practical. But since the objective 
of research is to obtam knowledge, | 
IRD frequently learns as much from 
failure is from “‘success.”’ 

Occasionally researchers — discover 






mething early in their investigation 
vhich actually proves more interesting 
than their muitial objective This may 
deflect the program from its originally 








intended purpose 

> Important New Role—\\ ithin recent 
months, ERD has assumed an impor 
tant new role in the ARDC sctup 

overall responsibility for “ground en 
vironment ground-based ivionu 
quipment to be used in the conti ai 
nental air defense system—Proyect Lain 
coln Ihis system is under develop 
ment in the AF’s Lincoln Laboratories, 
operated by the Massachusetts Institute 


ot ‘Technology in the Boston area (XLD) 
Unhke RADC and WADC, which | =z s— Finished jet engine 


of necessity devote a sizable part of their . reno compressor rotor 
inanpower to monitoring developments | 
by outside contractors and upporting 


AMC procurement, most of ERD's re- | A complete line of automatic blade and added employees have been 









ae 
ve 


err rre 
a. 

oerere 
7 Fr Ding 














A production department for machining 
the airfoil form of jet engine blades 


















earch and development have previoush finishin hi ; ; ae ; 
heen performed withia its own lsberm- | g machines, designed and trained in the machining and inspec- 
tories. Dr. Schneider savs perfected at Ex-Cell-O, turns out tion of these precision parts and 
Dr. Schneider considers lots of in- | large volumes of jet blades to the assemblies. 
a prod ie a <e “4 me tee pane sot yee of engine builders. In As one of the world’s largest pro- 
addition, Ex-Cell-O, through its sub- ducers of precision parts for aircraft 





ientihe personnel and to maintain 












sidiary, Robbins Engineering Com- 





engines, Ex-Cell-O can help you 


their technical competence 








> Keep It Small—The Electronics Re pany, machines rotor wheels, eliminate bottlenecks and meet pro- 
ear h Director ite has a staff of approxi- | inserts the blades, and assembles duction schedules. Fer information 
mately 150 scientists and engineer plu the complete rotors. 


or a quotation on your precision 






30 techmicians « ipable of doing engi- | of. 
neering work in narrow fields of activity. | Plant facilities have been expanded parts, contact Ex-Cell-O in Detroit. 
Even if budget limitations were not | 52-19 






page. pasar haar Sepa B  EX-CELL-O CORPORATION - Detroit 32, Michigan 


MANUFACTURERS OF PRECISION MACHINE TOOLS © CUTTING TOOLS © RAILROAD PINS AND BUSHINGS 
DRILL NG BUSHINGS «© AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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trongly belie 
relati cl] 
ivoid intra 


ent siz He mn keep 
mall and 


PEvTEattiel 


ing laboratoric 
tightly knit, to 
cations problem 

Dr. Schneider cit MII 
radiation lab (of which le Vad 1 mcm 
ber) which a rf echnical staff 


of thousand ( We m radar i rF 


Vartinn 


example of staff size exceeding the point 
of diminishing return 

> In the Beginning— The MIT and Har 
vard wartime radiation laboratori pro 
vided the nucleus from which AFCR¢ 
When the war ended, thes 


disbanded. Re« 


was formed 


laboratori vere Ogniz 


ing the need tor 
the radar field, the Air 
qui kly to provide f 

renitist vho 
the same type of activi 


the present Cambridge Re 


continuing efforts in 
Force 
cilitic for 
wished to 
ty 


moved 
those 
continue in 

which becam« 
irch Center 
Dr. Schneider says ERD ha 

very successful im hiring 

ti He attributes thi 
pi location 


ind Boston | 


been 
needed 
to ERD’s geo 
MIT’, Harvard, 
niversity—which enable 
AFCRC men to do advanced stud) 
omething close to the hearts of 
researcher If this advanced study 1 
directly connected with a scientist's 
ork at AFCRC, the government foot 
the tuition, Dr. Schneider sav 


cien 


cal 


most 


WITH WESTINGHOUSE 
@e DECELOSTAT CONTROLLERS 


sleet 
Wheels cannot 
with Westinghouse 
When a wheel begins to 
rapidly, the controller momentarily 
braking so that the wheel does not 
skid. When the 
restored mstantly 
You can actually stop a 
Decelostat Controllers than if 
ded to a stop 


@® Rain 
your lock af your 

equipped 

trollers 


danger 1 ovel 


plane 
wheel ind sh 
efficient braking pattern possible 
reduce the 
on slick, water-soaked runways 
Decelostat Controller sue 


reduces 
lock, 
full braking i 


faster 
you locked 
You get the 
This materiall 


you money 


now, tow ardle ot weather 
plane 1 
Decelostat Con 


low down too 


th 
and 


with 


\ 


moot 


danger of ground loop or over run 


ton 


Better braking performance cuts down tire wear 


cusings last longer 


than pays the 


and makes 


service more small cost 
controller 


Write for complete information 


This increased 


the 


Nestinghouse Air Brake 


AIRCRAFT 
SECTION 


INDUSTRIAL PRODUCTS DIVISION 
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>» ERD Organization—As RD grew, it 
found itself trying to carry out applied 
research, component development and 
ome system engineering activities 
within its laboratories. ‘The result was 
divert efforts from re 
earch into systems engineering activi 
ties, Dr. Schneider say The present 
organizational setup is intended to sep 
irate the two types of activities 

Whe Electronics Research Directorate 
is divided into two groups, one devoted 
, and the 


a tendency to 


to components and technique 
other to systems. From a manpower 
tandpoint, the ERD staff is split ap 
proximately 50/50 between the two 

> Components and Techniques—The 
Components and ‘Techniques group’s 
area of activity labs 
® Communications. 

© Propagation. 

e REF components. 

e Antennas. 

e Computers. 

P Systems Projects—Project 
by far the biggest and most important 
Project Office, 


is covered by five 


Lincoln is 


program in the System 
headed by M. H. Chaffec 

ANC R¢ l ilso 1nive 
control of traf 
ilong with RADC 


tigating auto 
round an air 


ind WADC 


mat 


' 
chrome 


Communications 


he Communications lab might mor 
iptly be called a “transmission of in 
formation lab cording to Dr. KE. W 
Samson, its chief 

It doesn't concern itself with conven 
tional radio or telephone problems, but 
delves deeply into long-haired philoso 
; and theories behind the 
sion Of information. Its research activi 
ties are 1utomatic 
typewriter from the 
idvanced type ot 
friend Or 
which 


phic transmis 
pointed toward an 
which 
spoken word, a 
Il ystem (identification, 
foe), and microtronic techniques 


opel ite 


Very 


ire necessary if the former equipment 

is to be small and light enough to carry 

in an airplane 
The Communi 


itions lab is divided 


into four section 
@ Speech. 
e Analysis (largely IFF). 
e Microtronics. 
@ Circuitry. 
P Speeding Flow of Information—If 
World War III should come, the life of 
the nation may depend upon split-second 
decisions and split-second transmission 
of these decisions and 
urcraft and air defense center 

All the effort 
tems designed to 
on enemy aircraft 
points will be for 
5-10 minutes to 
isions to thei 


commands to 
now going nto com 
funnel data 
into central control 
nought if it takes 
transmit tactical de 
tinations, or if 


plex S\ 


many de 
transimi causes the 


misunderstood 


ural 
to be 
This points up the 


LON mes age 


and 


import ince 
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FOR QUALITY EQUIPMENT TO FILL YOUR TECHNICAL NEEDS... 


Enlist the skills 


The superbly equipped Engineering, Re- 
search and Development Department of 
General Mills’ Mechanical Division has a 
staff of over 200 experienced engineers, 
designers, technicians, analysts and skilled 
machinists. ‘The department’s plant area 
of over 50,000 square feet is devoted to 





engineering offices, electronics and me- 
chanical laboratories and a machine shop 
geared to prototype and pilot production. 





Research and development 
in the fields of ... 


Aircraft systems 

industrial instrumentation and control 
Specialized precision instrumentation 
Communication, navigation, and missile 
control systems 

Electro-mechanical computers 
Remotely-controlled manipulators 


Telemetering (radio and wire) 


Also available are manufacturing facilities 
of the Mechanical Division for production 
of precision mechanical and electronic in 
struments. A General Mills specialty is the 
production of analogue computers and 
similar high precision electro-mechanical 


assemblies. 


GENERAL MILLS ACHIEVEMENTS: 


~ 


fen 4 


RADIO COMMAND CONTROL systems RATE TABLE, « versatile instrument that FLIGHT RECORDER, for maintaining com 
engineered, designed and built to meet tests and « itluates performance of plete flight record of velocity, accelera 
specific requirements. gyroscopic and other instruments tion, altitude. Lightweight, self-contained 


Further details will be sent on request, or a representative 
will be instructed to call if you prefer. Write to... 








1/500 hp reversible split. field DC motor 
built for aircraft Be or turers. Model 
0810 15 only 2% inches over hubs, 1% inches 
diameter. Gives quick response at sea level or 
60,000 feet. 


Ary electrical rotating equipment— 
wall make it! 


Whar the controls call for, a Holtzer-Cabot motor will do. 


Whatever electrical rotating equipment you need, 
Holrzer-Cabor will design and build it for you. 


We've been building fractional and miniature motors 
for the best part of a century . . . and for the aircraft indus- 
try during che last two wars. Our present facilities for engt- 
neering fhp motors, servo and servo-mechanisms are at 
your service 

The 0810 (shown here) illustrates the work we do and 
can do for you, in the field of aircraft actuators auto- 
pilot systems, wing flaps, trim tabs, gun charging, com- 
putor systems, all types of timing devices. 


Send us your fhp motor and actuator problems Size? We know 
how to make them small. Power? We make bantams to 
do the work of brutes. Dependability? Our experience 
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in special motors goes back for generations. Service? 
We have the capacity. So — let our engineers work on 
the projects you are working on. Write us about the motor 
and actuator problems that are worrying you now. 


CY 
OLTZER-CABOT 


DIVISION OF 


NATIONAL PNEUMATIC CO., Inc. 
BOSTON 19, MASS. 
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uscfulness of \ 
commands could be instantly converted 
into the kind of electric signals which 
an electric typewriter in 
der to convert human speech directh 
Ihis 
conversion of the complex specch 
with varving 
ind frequencies 
the 
tric 


a system in which vocal 


can operate 
into printed messages. involve 
the 
waveform its intensiti 
into 


type ot 


groups of indi 


ict pulse ignal from 
vluch an ele 
ite 


typewriter Can Oper 


Research on such system is under wa 
in the Speech section of the Commun 
cations Lab 
> It's Not Easy—The problem | 
one because of the wide variations in 
pecch characteristics between individu 
il The system must be « ipabl of op 
erating whether the man at the mix 
speaks with a Southern drawl, a New 
England twang, or speaks “Brooklyn 


i tough 


{ 4 

here are a variety 
pecch code patterns, Dr. Samson 
ih but the lab is digging deeply into 
fundamentals to find a sound basis upon 
which to build its system. This involve 
finding thos¢ characteristics 
which are unique to a specific word (or 
and which are com 
of the in 


ot wavs to pro 


chuice 


peech 


bit of information 
mon to the word regardle 
dividual speaking it 

effort 


has 


during the past 
into the study 
ind design of an “audio speech spec 
tograph analyze human 
speech. This device will soon be ready 
for use and Dr. Samson expects to ob 
data during th 


Considerable 


everal vears gone 


device to 


tain much significant 
omimg year 

> Pulse Coding Advantages—Tliere are 
several important by-product advantages 
to converting speech into coded pulses. 
One is that it can compress individual 
communication channel bandwidth 
from its present 3,000-cps. requirement 
to a mere 300 eps., and possibly even 
is low as 100 eps 

(hat means that 10-30 times as 
many communication channels can be 
queezed into a spectrum now provid 
ing only one channel. 

Dr. Samson believes that bandwidth 
requirements could be reduced below 
100 cps. if the system were designed to 
eliminate unnecessary letters from words 

what he ealls “redundancy within a 
word.” For example, the word “repeat” 
might be cut down to “rpet.” 

However this type of “shorthand” 
could some confusion in inter- 
pretation The lab is not working 
toward this degree of bandwidth com 
pression at present, Dr. Samson says. 
> “Scrambling” Aid—Another impor- 
tant advantage of coded pulse com 
munication is that it allows large 


variety of ram t 


Cause 


1 VCr\ 


yhing te hriqu 
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OFFICES IM PRINCIPAL CITIES 


We made the day FS hours 
long... thanks to the 


6 


ss rns ‘ 


Ling MMG@rs 79 


aA 


11'S OK WE CAN 
GAIN A FULL 
WEEK IF WE 
SHIP BY AIR 


ah 
ap ta 
. WE CAN'T MAKE 


THE DAY 48 ec > 
HOURS LONG. © 


, nensasitiina =— 

BORG-WARNER JUST BETTER CALL | 

WIRED TO move UP / sales service._| 
THEIR Ol SEAL <f 


WE'RE ON 24 
SHIPMENT 6 DAYS! K HOURS NOW! 





| vivinge Troens || 
> 


ry’ TV” Vo 
AN. CAN YOU TIGERS , =? : 
Pd HANDLE A RUSH } NOTHING SLOW ABOUT 


Ly order TO veETROIT? 4 ‘ TiME, TIDE AND 
x - Zp US TIGERS 


MISSION ACCOMPLISHED 








“WEY, MAC) 
Lt7°S GET THIS 
STUFF LOADED 
— FOR LA, ‘ 


EASY! AND YOU'LL 
FIND OUR TAB IS A 
WHOLE LOT LOWER 
WE PICK UP AND 
DELIVER 100! 


Write for free illustrated folder 
describing Flying Tigers’ unique 


Auvance Manifest System 


‘ BUSINESS 4g), ; 
‘Ying rigens ... *™ SUILT ON ‘Cam BO 


* GENERAL OFFICES LOCKHELD AIR TERMINAL, BURBANK 8 CALIFORNIA + CABLE. FLYTIGER 
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from deciphering it 


require extremely 

clective) filter ind the 
msiderable work in thi 

both piano-wire typ 

| use of transistor i 
cre filters, Dr. Samson say 


P Better Reliability Needed—Coded 


communications will force us to 
the reliability of radio tran 

1); Samson believe 
ce ommunications, failure to 
irano onal word or Hable, duc 


to imterferen fading, normally 











FAMILIARIZATION 
REPORTS ON FILM 


THE PROBLEM 


Familiarization Reports, prepared by prime or subcontractors, per 
form the vital function of introducing product characteristics, abil 
ties and limitations. In a broader sense, Familiarization Reports, 
properly conceived and effectively presented, mentally condition 
members of the Armed Forces to accept with greater assurance 
equipment placed at their disposal. These Reports should not be 
confused with training aids, since their function is primarily one ot 
indoctrination and not instruction, They also can be used to explain 
product and facilities to procurement officials and other interest 
part 5 


THE MEANS 


Wilding experience in the production of commercial and educa 
tional films encompasses a quarter of a century. Its conveniently 
located studio facilities in Chicago, Detroit, and Hollywood include 
everything necessary for the creation of quality sound motion pic 
tures from the writing of scripts to the developing and printing of 
film. Wilding’s writers are men of long and varied experience, and 
its directors, cameramen, technical experts and laboratory per 
sonnel are among the most skilled in the commercial film industry 
Ac Wilding, all of these facilities are in one organization, under 
one management, where the important element of security can be 


controlled at all times 


THE APPROACH 


While many Familiarization Reports have been prepared in th 
form of graphic materials, an ever-increasing number of firms are 
now utilizing sound motion pictures for this purpose This is not 
because of any weakness in brochures, booklets or pamphlets, but 
because of the greater inherent strength of the audio-visual mediur 
as a means of mass communication. Motion pictures, implement 
by dramatic action, appeal to both the eye and the ear, and con 
mand the audience's undivided attention. For this reason, the infor 
mation they impart is more deeply impressed on the mind of the 
viewer and remembered longer 


WILDING PICTURE PRODUCTIONS, INC. 


1345 Argyle Street Chicago 40, Illinois 


TELEPHONE LOngbeach 1-8410 TELETYPE CG 1058 

















ing the band 
radar scope 
ition. The 
formation 

l require 
megacyvck 


Dr. Samson 


P Digitizing & Microtronics I 
t | activit he field 
hrnique 


if How 


hl 
ch 
rogram ha the 
Nlicrotron ection 
© Transistors ‘Too Big—Although tran 
mal p to vacuum 
whi hoi 
occupies 
Tic The 
ther asso 
bull 
volume 
king on 
build up large numbers of 
md diodes b deposit 
f germanium (and 
tamp 
inter 


} 
i 


P Outside Help 
! equal I 1pdecl 

th men AFCRC 

it the 


ft iking 


ost difficult 
mson sat 
1 to using 

phase 


| for indu 

© Solid-State Physics—APCRC has built 
hnical knowledge 1 the field 
imry out its 


there i ilso 


. 
opment 


Bell 


LTELTVIC 
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FLEXIBLE. Requires only normal formation flying pro PRACTICAL. No special operator required; contact is 


ficiency, even in rough air, to maintain contact. simpler than making a landing. 


MULTIPLE. Several fighters can be refueled simultan ECONOMICAL in weight and cost; far simpler than any 


eously with wing-tip hose units. other refueling system. 


The System that Makes Mid-Air Refueling Routine 
Fiexibility, ea e of operation, and the al to refuel i ( he fh le nature of the 


more than one plane it a time are 

Flight Refueling, Inc. mid-air fuelis 

to be so practical in military usave 

commerci il use holds sO mule hi prot 
Consisting of a simy le hie 

removed from the tanker 

drogue and a retractable prot 

the system is simplicity itself 

is necessary. Pilots report 


making a landing. 





FLIGHT REFUELING ne. 


} 


snd Uquipme 


Danbury, Conn 





OVER 16 YEARS EXPERIENCE IN DEVELOPING PRESSURE FUELING SYSTEMS AND EQUIPMENT 





Secure in Flight! 


Held in place no matter how severe the flight or landing condition! 
Eastern’s “TYZEM”®* line of cargo tie-downs does exactly that. 
They are widely used in Air Force heavy cargo aireraft, rang- 
ing from 1.250 pounds (shown) to 35,000 pounds rated 


capacity. Write for brochure. 
“Trademark 


EASTERN ROTORCRAFT 


Cc 12) R P 1) R A T ! ©) N 
P.O. Box 110, Doylestown, Pa. 


entiometers 


PRECISION pote 
Need SPECIAL Designs? 


Need 


" "9 
tNeed Potentiometer KNOW-HOW ! 


ald Melipot 


World’s largest manufacturer of precision potentiometers? 











HELIPOT offers a unique combination 
of unequalled “know-how”, advanced 
manufacturing facilities and expen 

nced personnel for solving your par 
ticular problems in the application of 
precision potentiometers to modern 
electronic circuits 


Suppliers to both Government anc 
dustry, Hriirvor has develop 

speed winding, assembling and testung A Typical Example 
equipment that combine custom This 10-Turn, Model 
Hetiport provid , 46 
wire im only 

space. Resis 


00.000 oha 


precision with mass-production « 

omies. Multiple and single-turn de 
sing! d double shaft ext 
gang "i ‘ 


embi 
wes rating watt 


spaced tap nulti-t unged with m 
and rae wher sper al fre ar per hatt 

part of the dai “tput at Lipor! custom 

If uu ha 1 problem rec 

Precision potentiometer bring 
Hetipor ¢ poration 

nis field A call or 

your problem wall receive 

atte nti m! Write for Data File 











flipt PECKMAN INSTRUMENTS, INC 


big 1iavt tH RN 
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in their own laboratori 
With a basic understanding 
tate physics, AFCRC i 
develop — transistor 
which overcome 
of the device 
lor example, the Circuit 
the Communications lab ha 
techniques for overcoming 
tor “hole” storage time, mah 
sible to design a computer 
ter which c: operate at 


! oh) 


PRANSISTOR flip-flop circuit can operate 


at frequencies of 9 me. 


\nother product of AFCR¢ 
field is an experimental neg 

resistance germanium diode which 
replace two vacuum tubes normall 
quired in simple flip-flop circuit 
© Facilities—AlhCRC has faciliti 
rchning experimental quantit 
manium and producing point 
transistor lo measure the 
chemical composition, and cell 
onentation of transistor mate 
Microtroni ection ha 
mucroscope, opti il grating 


ind Geiger-counter X-Ray sp 


Investigations planned for 


clude silicon (high temper 
non-lmnear dielect 
barium titanate ind ferri 
\pplication of commercial 
transistors and experimental 
oped in the Miucrotrom 
made in the Circuits 
nc. shift register is the 
Another is a classified airbo 
ice slated for flight tests 1 


Propagation Lab 


The Propagation laboratom 


bout a year ago, i prin 


emed with tropospheri 
line of sight though 
1OMd ph Tit 
this laboraton 
to understand 
) ign things,” cordin 
Philip Newman, lab chief 
ne current lab investigat 
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field of bevond-linc-of 

mission of microwaves. It w 

iously thought that the field 

of microwaves fell off exponentially be 
ond the horizons, requiring tremen 
dous boosts in powcr to ichieve tin 
reases in trig 

Recent data obtained here ind 
that after an initial 40-db. attem 
bevond the horizon, ficld strength 
tenuates much more slowly with u 
creased distance ‘This phenomenon 
may be due to scattering or refraction 
due to moisture or to temperature dif 
ferences, Dr. Newman sa‘ 
>MW Communications— [hi new 
knowledge should prove extremely use 
ful in microwave communication net 
works. When these are constructed 
over water or wild terram, it is not al 
ways convenient to locate repeater sta 
tions within line-of-sight distance of 
one another. If greater range can b« 
obtained without huge increases in 
power, this problem is greatly cased 

Phe technique is not applicable to 
radar where the echo signal is too small 
to make the return trip bevond line 
of-sight distance 
P Other Activities— Approximate! 
40% of the Propagation lab’s 10-man 
professional scientific staff is currenth 
exploiting what T. F. Rogers, assistant 
lab chief, calls a “technological break 
through” for a classified program \ 
“technological breakthrough” is a term 
used to describe a fortuitous techno 
logical discovery which holds great 
promise for solving a pressing mulit 
problem 

Vhis lab is also experimenting with 
COZI—the Communications Zone In 
dicator—developed initially by RAD¢ 
as a long-range radar but which is mor 
useful in determining the amount of 
power reaching a remote location and 
the optimum transmitting frequency t 
usc 
> Propagation Characteristics—Othicr ; 
tivities include investigation of the 
pagation characteristics of ultro-mi 
Wave V ho C Wal 
infra-red region 

In its research, the Propagati n | 
vorks losely with cientist 
APCR( Geopli ics labs, becaus 


the interrelation of itmospheri cond 
tions ind di turbances on the propa 


gation of electromagnetic radiation 

In the past there was a tendency f 
communications and radar equipment 
designers to overlook pi ypagation md 
itmsopheric effects, Dr. Newman sa‘ 
\s an example, he cites the choice of 
the 1.25-cm K-band) wavelength 
radar during the last war 

Thi wavelength wa ilmost 
worst po sible choice, because attenua 
tion of radar signals by moisture 
nm is a maximum at that particu 
wavelength, Dr. Newman points or 

The Propagation laboratory hia 


AVIATION WEEK, August 17, 1953 





MINIATURE BALL BEARINGS 


——— > WITH ‘BIG BEARING’ construction 


Deep groove 


oy filling 

Balanced, two 
Non-rubbing capillary oil s 
Dust shreld 


Precision tolerances 


The simplest and most compact of 
the miniature types. Use them where 
size, weight and cost must be kept 
low, yet where you wont the low 
| friction and greater endurance of a 
Self-aligning yy | ball bearing. Typical applications 
Meter movements, small geor trains 
lever pivots. Sizes: From 043° to 


423” OD 





Similar in capacity and application 


ANGULAR to the pivot types, but somewhat 


j easier to install becouse they toke 

CONTACT if si cylindrical shafts. These types, as 
5 } well as the pivot types, ore self 

Self-aligning | if aligning will corry thrust and radial 
with inner race . <4 loads. Sizes: From .157" to 787 


0.D 





. Particularly useful where loads are 

wa pa y) } relatively light, low starting torque 
RADIAL and high shock and weor resistance 
are important. Typical applications 
Without 3 = Pivots for bolance arms; shaft sup 
mner race ports in control and recording mech 


anisms. Sizes: From .1181° to 4724 


0.D 





cr x These Conrad type precision ball 
Poh 10) l 4 bearings, with deep groove design 
t f , 7 ond balanced ball retainer, provide 
moximum lood capacity, high run 


RADIAL 
ning speeds, long life. Typical 


Deep Groove ke , J ra ao lication Small motors ne 
v jy } pplications a ato sound 
ro oO 


with inner race recorders, computers, potentiometers 


FILMCSEAL OPEW LIGHT Sizes: From .1181" to 8661" OD 








MANY SPECIAL TYPES AND DE 
OTHER tj SIGNS NOT SHOWN HERE ARE 
’ / ALSO AVAILABLE IN A WIDE 
| | RANGE OF SIZES. WRITE FOR COM 
h J PLETE CATALOG, WHICH INCLUDES 
ry X A DISCUSSION OF DESIGN PRO 
CEDURE FOR BALL BEARING SELEC 
TION 


LANDIS & GYR, INC. 


45 WEST 45th STREET, NEW YORK 36 














triple 
threat 


Changing temperatures, vibrations, and accelerations 
affect the operation of all instruments. In spite of these 
variables, our products produce the right answers 
because they are properly designed 


AIRCRAFT INSTRUMENTS AND CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 


Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal 
ents, are available to scientists seeking solutions to 
instrumentation and control problems. 


) kollsman 


INSTRUMENT CORP. 


ELMNURST, NEW YORK + GLENDALE, CALIFORNIA - SUBSIDIARY OF Standard COM PRODUCTS CO., INC. 
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delegated prime responsibilty in this 
irea bv the Air korce, and it serves a 
i consultant to other ARDC centers 
operating commands, and industry 


RF Components Lab 


Ihe ideas for new experimental 
eround-based radars and many of the 
| Component needed to build them are 
| developed in the RF Components lab- 
oratory, headed by Dr. L. M. Hollings 
worth 
lor example, the idea behind Project 
| Volir, a single radar using multiple 
| stacked beams to provide information 
| on target azimuth, range and height 
| normally requiring two separate fa- 
| 





dars) came out of this lab, Dr. Hol 
lingsworth says. So did many of the 
techniques and components which 
made Voli possible, uch as the use 
ind phasing of 10 magnetrons to pro 
ide extremely high output power 
P Lab Sections—The RI Components 
lab is staffed by ipproximate ly 50 peo 
ple, of whom roughly three-quarters arc 
cither engineers or what Dr. Hollings 
worth calls “super technicians.” The 
| lab is divided into four section 
| @ Receiver Circuits. 
| @ Modulator and MT (moving target 
| indicator). 

@ Transmission Lines. 
| @ Electron Tubes. 

> Receiver Circuits—In recent months 
there has been more emphasis in the 


Receiver Circuits section on improved 
MIL circuit technique to improve 
radar’s ability to pick out targets from 
urrounding clutter 

In the same section there are studies 
on the effects of frequency and pulse 
repetition rate on an airborne radar’s 
ibility to discriminate between different 
types of ground targets 

\nother area of activity is the design 
of tiny experimental subminiature radar 
pcacon 
Pe The “Talking Monster’—The Re 
ceiver Circuits section has devised an 
ingenious gadget, sometimes referred to 


is “the ‘Talking Monster,” or “Project 





SMALL BEACON coder has 13 tubes. 


AVIATION WEEK, August 17, 1953 





You get ALL these Features 


e Power for the extra 


Dynamic 


Six Heavy+Duty Ball and 
Needle Bearings 


If you want the 
best for your main 
tenance or production 
work, take an extra look at 
the PET Superduty Drill 
shown here. Check its features! 
Here’s a drill that’s made for 
heavy, continuous duty...with plus 
power per pound . . . built to work 
ict Design=- t right and handle right on the job. 
pas jad _ Normally you might expect to pay ex- 
cosier ented : tra for such features—in the form of 
/ “optionals” that jack up your cost. But 
/ 1um-Alloy Die : that’s not true of PET Drills! All these 
for light features are standard in the PET Super- 
ey. ae ' “Se » duty line and they're available to you at 
a standard drill price! That’s why the cou- 
pon below can save money for you. For 
free catalog and name of your nearest PET 


eelslalisie| 
Wj . distributor, mail it today! 


ion-Cut, Heat 


com eh NOW...you can get the RIGHT DRILL for YOUR job! 


PET Superduty Drills are avail drill that’s ‘“‘almost”’ right! You 
models and 3 can choose exactly the drill you 


eM Acalilichiie ue 


able in 54 distinct 
capacities: 4", %" and ! Your need for your job. The PET 
choice of pistol or Jaw Ly yp grip Superduty line includes drills 
With such a broad line, you meeting U. S. Government and 


don’t have to compromise on a military specification 


MAIL COUPON FOR 


FULL INFORMATION 
Plus Power PORTABLE ELECTRIC TOOLS, INC AW-83 


per Pound 320 W. 83rd St., Chicago 20, til 


Gentlemen: Please send ua free « opy of your 
PET Superduty catalog, and name of nearest 


distributor 


PORTABLE ELECTRIC TOOLS, INC. 


320 West 83rd Street, Chicago 20, Illinois 


in Canada: Portable Electric Tools, Ltd 
452 Birchmount Road, Toronto 13, Ontario, Canada 














“SHELL 
AIR FACTS 


Air transportation 
is efficient: 


fee 7 fact, t0o— Only 12 tablespoons of 


Shell Aviation fuel carries the aviation fuel are needed 


most passengers ... the most 
air freight...the most air mail in 
the United States today. 


to propel you a distance 
of one mile in a modern 


4-engine airliner. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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lalk-back.” It permits a pilot or radio 
mechanic to check the transmission and 
reception of an airplane's communica 
tions equipment, without bothering 
ontrol tower! personnel It could find 
pplication to civil air operations 

Gen. FE. E. Partridge, returning from 
i visit to Korea, reported that pilot 
there would often call the control 
tower to ask whether their signal wa 
getting through, diverting tower per 
onnel from other duties 
> Automatic Tape Recorder—Ihie Rx 
ceiver Section’s solution is a small tape 
recorder which is wired into the contro] 
tower radio receiver squelch circuit 
When a pilot wants to check his radio 
eear, he tunes to the regular tower fr 
quency and clicks his microphone but 
ton three times, which starts the tap 
recorder. The pilot identifies his au 
craft, and savs: “Test, one, two, thre¢ 
lle recorder then plays back this test 
transmission over the tower trans 
mutter 

The entire check procedure tak 
only 10 seconds, and is completely au 
tomatic imsofar as tower personnel ar 
concerned. Maintenance crews chech 
ing radio equipment on the ground car 
Iso use the “talking monster 

Ihe device uses a continuous mag 
netic tape rotating on a thin drum. It 
can be connected mto the control 
tower receiver with a minimum of 4 
cewer modification, and without any 
change in the transmitter 
P Static Signal Converter—A static (non 
vibrator) type of converter for changing 
dx ignals to a.c. has been developed 
in the Modulator and MUI section 
The d.c. signal is applied to an argon 
mw tube whose light output excit 


pli ito cell to produce | proportional i 


} 


inal whose phase depend upon th 
polarity of the d.c. input 

\dvantage of this photo convert 
over conventional vibrator choppers, a 
cording to Dr. Hollingsworth, 1s its high 
impedance input, lack of moving pa 


| 


' 


PHOTOCONVERTER uses argon glow 


tube to change d.c. signals to ax 
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PRECISION 
PUSH-BUTTON SWITCH TYPES 


Looking for precision-built push-button or snap-action 
witches in the 15 to 50 ampere range with operating 


} 


pressures of approximately 4 pounds’ 
Chances are, Hetherington has just what you want 
in standard type backed by a record of proved per- 
formance in critical aviation or military applications 
Just about any « ircult, activating arrangement or mount- 
ing style is available and each standard type is readily 
adaptable to numerou and inexpensive Variations. 
Write for catalog —or send details of your requirement 
for recommendation by Hetherington switch specialists 


HETHERINGTON, INC., SHARON HILL, PA. 


West Coast Division: 8568 W. Washington Bivd., Culver City, Calif 


PROMPT iz 
DELIVERIES... | 
LARGE QUANTITIES 


OR SMALL HETHERINGTON 


SWITCHES WITH BUILT-IN INDICATOR LAMPS 
MINIATURE SWITCHES 
TOGGLE SWITCHES © ROTARY SWITCHES 
SWITCHES TO MILITARY SPECIFICATIONS 














| —@ AVIONICS 


FP Other Projects—M 


Tt) t 1 


MIT d 


‘ 


al t 
1} 


tion often 
maternal 


haracteristi 


; 
) 





lectric W aveguides—.\ 
length fF ( lown th 
» transmit RI ener 


dithcult to m 





Dix 


FOR INCREASED PRODUCTION 
or NITRIDED PARTS use a 


HEVI DUTY car sorrom 
nitriping FURNACE 





Manufacturers producing nitrided parts for 
aircraft, engines, and heavy mac hinery items 
have found that more production is possible at 

a Saving in cost when they use the Hevi Duty 

Car Bottom Nitriding Furnace. 
The furnace car, complete with 
sealed retort and ammonia 
dissociation equipment 

can be removed from 

the furnace for cooling 

and a second car with 

a cold load can be 

inserted immediately for 

a minimum loss of time 
between heats. 


Write for Bulletin HD-664 


HEAT TREATING FURNACES HEVICDUTY ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS CONSTANT CURRENT REGULATORS PAR Al I hl plane tuner tor klystron tubes 
MILWAUKEE 1, WISCONSIN increases available power output 
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The Sonic Barrier was tough enough! 

But penetrating the wall of high temperatures 
that lies ahead requires development of many 
new components. 

We specialize in development and manufacture 
of aircraft and engine components made of high 
temperature alloys. 

Perhaps we can aid you in your progress toward 
high mach number performance. 


MITH:-Morris COMPANY 


PRECISION AIRCRAFT COMPONENTS 


FERNDALE 20, MICHIGAN 





CHICAGO 64633 WEST 65TH ST, CHICAGO 38 « DETROIT 7450 MELVILLE. DETROIT 


AMqear MADE 


antes “ ? 


Sa = nz 


WHEN GEARS GET COMPLICATED 


‘AIR -SPEC QUALITY 


1S THE ANSWER 























| 


cad 
ALLUL 


+ 


reveenivuit LP” town “ *. . PHILADELPHIA 
, ANCasrea ‘N~ 


/ 


0) HUNTINGTON 


WL ction same day 
round trips between many points! 


HY ALLEGHENY AIRLINES 





B AVIONICS 


of klystron elements during tuning 


other development is a non-mechan 
instantaneous attenuator for radar t 
mission lines 

> Mathematical Vacuum ‘Tubes 

linear vacuum tubes which can perforn 
computing functions are one arca of 
ictivity in the Electron ‘Tube ection 


Current development includ 


quare law” and “logarithm ti 

[he square-law tube can, for ex 
be used to obtain the product « 
quantities, cach represented b 
ig aX ana “) 
vat 

Ihe sum of the tw 
quared in one tube, 
tional to (X* + 2X¥ 
terence between the tw 
quared in another tub 
oe proportional to X 
Lhese two voltag il ubtra 
cach other, leaving a voltag 
iN Y Then by i voltage 
juarter of this voltag 
rive XY, the desired p 
quantiti 
> Class Blowers—The E| 

hon ha glass-blh 

h enable it to fabr 

xpernmental tubes within 


LAB BLOWS its own experimental tubes. 


KK ption 
thyratron Pre 
in former old 
t considered suitabl 
dling hydrogen 
When pilot quantities of an Al ¢ 
tube are needed, they are usualls 
duced by outside tube manufac 
to AFCRC spec For exampl 
non-linear vacuum tubes are bu 
Ravtheon \ifg Co 
>» 1 -Cathode—One current 
to improve the L-cathode 
| hilips J indhoven ot Holland 
tially this type cathode is mor 
ind can be operated at higher 
levels However, Dr. Holling 
ivs, U.S. tube manufacturers ha 
erally had trouble keeping the « 
material on the cathode. The tubs 
tion is trying to solve this problem 
[his section also develops neon-tube 
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“a 


L-TYPE CATHODE and external anode 


are employed in this experimental tube. 


noise generators, used to check receiver 
signals to noise ratio, for the ultra 
microwave region where they are not 
commercially available, Dr. Holling 
worth say 


Antenna Lab 


Research imto the characteristi ot 
electromagnetic radiation in the micro 
wave region and development of device 
to control radiation patterns has fre 
guenth caused the Antenna laborat 
to turn to opty il discoveries mac 
100 years ago, Dr. Roy C. Spencer 
chief, told Aviarion Wetrr 

In fact, the lab profession 
tist ipproximateh 20 in number) a 
mostly physicists and mathematic 

ther than clectronics engineer 

because at the very short w 
used in radar, clectromagnetic radiati 

of th characteristi 


HWwCTO 
d and reflected fre 
much like light, that rad 
ec” the target The stres 

the radar echo, like the amount of 
eflected from an object, depend 
the object’ VA hap ina 
ied 

Because of this similarity the antenna 
lab has been able to study some of th 
properties of radar scattering, and com 
pare the effective radar reflecting area of 
different shapes of aircraft by studying 
the amount of light reflected from small 
models 

A small model aircraft is illuminated 
by a point source of light and a ph 
tograph taken from the same direction 
to record the amount of reflected light 
Balls of varying diameters are placed 
ilong side the model to serve as stand 
irds, i.e. to compare the amount of 
light reflected by a ball of known size 
with that reflected by the model au 
plane 
> Microwave Optics—lrom the ver 
early days designers have patterned ra 
dar antennas after the parabolic search 
light reflector. In order to focus radar 
energy into a narrow pencil be 
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Mauriac 


FOR MAXIMUM EFFICIENCY 


MODEL NO. D2) UHP.-1 


- 


= 101A 
SPECIFICATIONS - 


yR.P.M 


APPLICATIONS — 


AD contribution to the 
extremely small 
wv long life and 

ly designed for opera 
minimum size and 


small frame size for 400 

| operation, with 400 

cle power rating wing up to approximately 

100 H.P. Modifications include high ambient 

nd high altitude versions as well as servo, syn- 
nou ind gear motor 


t 


400 CYCLE OPERATING CHARACTERISTICS 





APPROXIMATE R.P.M 000 10,500 21,000 

PHASES 2 1,23 

INPUT VOLTAGI 115 : 115 
(MAXIMUM) 





EASTERN AIR PREVICES. 10 


585 DEAN ST., BROOKLYN 17, NEW YORK 





Solving complex development problems 
iS a Magnavox SPECIALTY 


and what we can do for 3) 


What we are doing ae 


Search Radar 
Radio Compasses 
Bombing Systems 
Solenoids 
Synchros 

Radio Receivers 
Fuse Development 
Radio Amplifiers 
Special Computers 
Test Equipment 
Radio Transmitters 


Miniaturized 
Components 
Commercial Radio 
and Television 

Loudspeakers 

Recorders 

Mercury Battery 
Development 

Capacitors 

And many varied 
specialized 
components. 


Telemetering 

Missile Intelligence 
Units 

Missile Computers 


Airborne and Ground 


Radar 
Rocket and Mortar 
Fusing 
Special Computers 
Radio Compasses 
Test Equipment 
Toss Bombing Units 


High-Speed Indi- 
cating Equipment 


Remote Positioning 
Services 


Servos Navigational Devices 

Auto-Pilot Units 

Specialized 
Components 


Actuators 
Synchros 
Miniaturization 
Radio Transmitters 
Radio Receivers 
Solenoids 


Precision Instruments 
Servo Mechanisms 
Fire Control Devices 


Electric Rotating 
Devices 


Bomb Arming 
Controls 


To Put Magnavox’s Vast Research, Technical and Experimental 


Resources to work for you, Write, Wire or Phone— 


INDUSTRIAL AND DEFENSE PRODUCTS DIVISION, Dept. 99, 


THE MAGNAVOX COMPANY 


Fort Wayne 4, Indiana 
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it can give 
even an 

air giant 

the “shakes” 








REFLECTED highlights on model and 
reference balls gives measure of radar en 
ergy that actual plane would reflect 


the source of radar energy is located at 
intenna’s focal point 

Although thi practice 1 still widely 
used, other more sophisticated optical 
principle ire =beme idapted to the 
shaping of miucrowav« beams One 
technique which has been explored im 
the Antenna lab is to place the micro- | MB produces the 
wave source behind a metal lens, con largest vibration exciter 
sisting of many square W iveguide tube : 
of varving depth. This metal lens fo . ever built 
cuses microwaves much like a common . 
reading glass focuses light 
P Antenna Designs—An unusual an 

cio , } S 

meeccrahager canes p ads 2 oer @ There's nothing like a good shaking to test out structural designs for 
in the form of a parabolic cvlinder, but faults and flaws. A form of applied vibration, the shakers to do such jobs 
are logically part of MB's business. And, to be expected from “headquar- 





joined so that their principal axes are at s 
right aneles te ch other, Rncesy radi ters” for vibration engineering, the largest electromagnetic exciter, shown 
yg angics »¢ i) ( LZ ‘ 
ce above, has been developed and actually built th ‘re at N 
ated from a small horn inserted through | ~— . en developed and actually built right here at MB 
a hole in one sheet bounces back and This monster delivers 5 tons continuous force for all heavy duty vibra- 
forth between thy met il sheet ind | tion tests under MIL-E-5272 and other pecifications It incorporates a 
emerges as a parall ollimated) beam number of unusual design features for easy, quick, convenient operation 
For ground or airborne surveillance This equipment can test the fatigue strength and response to vibration of 
idars, it is desirable to use a fan-shaped even the largest air giant 
} 1 ) : | , . . . 
cam instead of a thin pencil beam But that's not all. Still larger capacity units are on MB's boards right now! 
Remember—when you're dealing with vibration, deal most effectively with 


it by drawing on MB's 15 years of cooperation with the aviation industry 


the —p~ ) manufacturing company, inc. 


P 1067 Stote Street, New Haven 11, Conn 


HEADQUARTERS FOR PRODUCTS TO ISOLATE VIBRATION 


| | TO EXCITE IT TO MEASURE IT 
METAL LENS focuses microwave energy, f italia 
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offers many new concepts in aircraft 
1 manufacture 
hit reinforcing material it has won im 
sircraft industry 
ique ability to be foamed in place with 
peed without the need for complicated 
foam possesses so many other interesting 
proved ideal for countless applications 
ve foamed in place to fill any cavity 
Density of the material can be ad 
a yn requirements Bonding is automatic 
m characteristics are excellent, It can be used 
! thermal insulation. In its flexible forms, it is 
i heavy impact loads with low shock trans 
ind chemical properties may be varied but 
d reproducible, Lockfoam can also be cast in 
both rigid and flexible forms 
i technical service staff in the selection, 
lication of Lockfoam is available from 
Division. Send for complete technical data 


Lockfoom is a registered 
trademark of Lockheed 
Aircraft Corporation 





On this Lockheed All-Weather Interceptor, Lock 
foam is used to provide structural strength, light 
weight construction, and improved performance 
Lockfoam is used in both their commercial and 
military planes by Lockheed Aircraft Corporation 


Nop och 
Opco lockfoam is now used by the oi; 


industr P 
dus yY fora w Ge varie ty of opp 


| 
NCREASE RIGIDITY OF CONTROL SURFACES 
by fill "9 Cavities in gileron. 


rudders elevators, wir 9 tab 


PROVIDE A STRONG CORE 


Fiberglas sk ns for nose radom 


sandwiched between 
T 
5 RENGTHEN SHOCK-ABSORBING STRUCTURES 


INSULATE cabin 


ventilating systems 
STIFFEN rocket doors to prevent buck 
FABRICATE SHOCK PANELING 
DAMPEN VIBRATIONS 

POT ELECTRONIC EQUIPMENT 
FABRICATE COWLINGS 

Nopco Lockfoam has mony other Potential indus 


trial uses. Coll 
wr OF write Riopco for details and 


he Wl 
fect a! service 


Chemical Company, Harrison, N. J. malt 





Branches: Boston - Chicago - Cedartown, Ga. - Richmond, Calif. 





£ AVIONICS ' | Ct ten have ng been a thom in the 
iIngic-wire t de of designers No matter 
han lar antennas 


in acrodynamic 


Antenna section of th 
nenting with new types ot 
which can be flush 
carcely a bulge showing. 
could also chminate the 
msiderable space within 
to permit the radar an 

t a ft tate o1 in 
> Twinkle, Little Star—The growing in 
{ t i tar trackers for 
t clestial navigation — has 
> I lush-Mounted Antennas—R yi , than romantic mterest 


4 


DOUBLE parabolic cylinder antenna forms | &) Suleyriled 


MW energy into parallel beams 


This can be accomplished by “distort “°° AERONAUTICAL - ELECTRONIC - MECHANICAL 


ing’ the normal parabole ve Of the 


itenna r by using an extended mi {’ 
CrOwaVe 1c! teed to infenna VY 
A new t chnigue recent rat veloped ithe 


Dr. lk’. S. Holt and C. J. Sletter of ’ ; 
the Antenna lab. u ’ weguide with are designing and pro 


lots mulled in it ide through which 


the energ’ leak Thi technique ha 


j ilitary and commercial aircraft appli 
cations. Listed below ar ce velopments indicative of the coordinated 
rojects involve more than one field of Brenco 


resulted in tain unprovement Dy service: 


I 
Spencer say specialization. Inqui1 ire invited as to how these combined efforts can 


Phe sh ipe of a radar beam generated profitably help you supplement your engineering staff 
by a microwave lens or aperture is di 
termined by the relative phase and AIRBORNE STORES AND TANKS @ AIRPLANE THRUST STANDS @ BOMB HOISTS © 
implitudes of the electromagnetic field ARMAMENT INSTALLATIONS @ TRAINING DEVICES @ GROUND HANDLING EQUIP 
rig comnrageeres haa sieagnengpin scanty“ MENT @ RADAR ANTENNAE AND DRIVES @ FIRE CONTROL SYSTEMS © SERVO 
1, MECHANISMS @ ELECTRONIC PACKAGING 


Antenn eloped an extreme! 
x*** 


the developments is 


or individuals 
x & 


MULTIPLE POWER SUPPLIES 
"600" SERIES: Multiple output requlated power 


i the needs of the broad 


est boratory requirements. Voltage and current 


ilabie to fit all specifications 
»dels available for early 


PHASE and amplitude of microwave fields 
can be plotted on this device 
er VIDEO TEST INSTRUMENTS 


MODEL 331 


useful devi ! necking 
rker gener 


formance 1 machine 
ure and | 

contours for variwu pe 
> Microwaves on a String teen ; 
frequency power, which can | iid ' Bulletin VT-100 
mitted over 


waves hive required expensive ond || BRISTOL ENGINEERING CORPORATION 
1) BRISTOL ° PENNSYLVANIA 


coaxial Cab 
] >} . ! C 
But a phenomenon di Phone Bristol 8-7894 


the end of the war—that microwave WATCH FOR ANNOUNCEMENT OF NEW BRENCO AIRPLANE THRUST STAND 
energy will cling to the outside surface . ssennenmennenstennetennestonintenenenneineenenieaninieaneebinaaaiidl 


AVIATION WEEK, August 17, 1953 339 











B® AVIONICS 


in the twinkling of stars—the 
the reference signals that guid 

lo Dr. Heinz 
troscopy section of thi 
th twinkle I 
the ratio of 


portant for tar 


bischer of the Sper 
Antenna lab, 
Nous And 
ignal to nous most im 
tracker Thi om 


of the research programs under v mW 


p! il 


this section 
Pilydrogen Reversal—Among — other 
under investigation is high 
park discharge \ 
. Fisher ha 


il of hydrogen line 


problem 
consit gaseou 
pokesman says Dr photo 


raphed the re 


which indicate higher temperatures 


than had been previou ly 
technical journal 
Dr. Spencer 


portant milestone im the hj 


considers thi n im 


xectroscopy 
Outside—The An 


earch 


> Some Research 
tenna lab farms out some of its re 
ms to universitic lor exampl 
earch in electromagnetic theor 
New York Universit lot 
Brooklyn Pol 
MNCrOWAVE opti it MeGuill 
ity in Montreal 
four day pe 


it McGill brou 
of the 


\ recent 
microwave opti 
i 


gether som 


reported in 
s 








«+. we have cattle, cotton, oil wells, flying 


weather and BRADY AVIATION CORP. 


The facilities of this completely equipped 


aircraft plant are yours to command for 


the tooling and production of aircraft 


components. 


Our experienced and trained personnel are 


producing top quality products at low cost! 


Write today for a brochure! 


BRADY AVIATION CORP. 





CURTIS FIELD, BRADY, TEXAS 


4 MOUNTED 
BOk ANTENNA 
































RADAR ANTENNAS | are 


for jets. 


FLUSH 
must 


n radar, antennas, opti ind informa 
tion theory. 
Lhe nature of 


( onside rable 


Antenna lab research 
nvolves mathematics and 
omputational work. In addition t 
familiar desk calculators, the lab  us« 
a recently obtained Monorobot digital 
omputer, the first which Monroe Cal 
ulating Machine Co. has delivered, 
iccording to Dr. Spencer 


Computer Lab 


lor several years, AFCRC engineer 
ipplying digital technique 
radar and other 
Recognizing that 
increas 


have been 


to the 
types of information 
these techniques will play an 
ingly important role in future Air Force 
AFCRC formed the Computer 
together some of the 


processing ot 


vstcems 
Lab to 
groups 
digital techniques 

I'he major efforts of this lab are de 
voted to digital data-processing require 
ments, both current and anticipated, 
for systems under development by the 
Center. In addition, the Lab maintain 
1 Computional Section which provide 
APCR( 


blem 


bring 


which have been working on 


mathematical assistance to 
ntist DY programming pre 
the Monorobot and the 
Automatic 


try 
olution on 
AP CRC-devel ped ABC 
Binary Computer 
APCR( 
omputers to be useful in advance eval 
mition of the relative effectivene ot 


ilternate tem design 
Systems Project Office 
Within the past sever 


ponsibility for all ground environment 


nt used im the cor 


expect these electroni 


il months. re 
equip itinental 
detens< vwntcm now under 


ited to AFCR( 


} 


design 


been deleg ind in turn 
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TO INDICATE aircraft position with 
no ground-to-air een as 





Combat mission . . . or freight flight 
to help the pilot locate his position Vv ithout a radi 
merely by equipment right in the cockpit I 
Thanks to a Ford Instrument Company ce 
ment and manufacture... another step is being t 
gr@iter flying safety. 
This is typical of the proble ms that Ford | 


/ 9 
You can see why a job with Ford Instrument offers young ®@ 
engineers a challenge. If you can qualify y be FORD INSTR UMENT COM PANY 
a spot for you in automatic control development at Ford 
DIVISION OF THE SPERRY CORPORATION 


Write for brochure about products or job opportunities | 
State your preference 31-10 Thomson Avenue, Long Island City 1, N. ¥ 





Send for 
important 
data on 


AIRCRAFT 
CLEANING 


Wyandotte 
largest manufacturer of specialized clean 


Chemicals — the world’s 
ing products for business and industry 
—offers outstanding products and skilled 
for these 
craft-cleaning and processing problems 


technical service typical air 


1 Aluminum cleaning 


2 Deoxidizing aluminum prior to 
spot welding 
Magnesium cleaning 
Removing heat-treat scale from 
stainless steel 


Brightening heat-treated 
aluminum 


Paint-booth coating 


Water-wash paint-booth 
compounds 


8 Electro leaning 

9 Barrel finishing 

10 Paint removing 

11 Steam cleaning 

12 Emulsion cleaning 

13 Carbon removing 

14 Integral fuel-tank desealing 
15 Removing exhaust stains 
16 Washing aircraft exteriors 
17 Floor absorbents (anti-slip) 
18 Engine test-cell cleaning 
19 Washing-machine cleaning 
20 Aluminum brightening 


For information circle the number on 
the coupon for each problem you're in- 
terested in. We'll send FREE DATA, 
Wyandotte Chemicals Corp., Wyan- 
dotte, Mich.; also Los Angeles 12, Calif. 


andotfe CHEMICALS 


f--------- 


Wyandotte Chemicals Corporation 
AIRCRAFT DEPARTMENT 
Wyandotte, Michigan 


Please send information on the problems whose 
numbers | have circled 


! 2 3 4 5 6 7 8 9 #10 
1) 6120¢«S OA SCO 
Nome 
Firm 


Street 


eee eae aD Ga GE nD ce eee em eee ees ees end 


| data link, 
| control 


CQuiprine nt 
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Project here. 

Phe SPO et up s¢ ra ago 
AICRC found t resear ind 
developmet uffered when 

mn tems 


hdwin G. 


tem engi 

Cc pro 

VCApOns 

cllaneou 

ip do ome “hard 


<font of a 


idboard 


embling 


cm to 


lope ad 


SPO 
lows SPO tackle omy ment de 


mponent 


opment onl vhen the ¢ 
& ‘Tecl t handle it 
> Csuiding Air Def ie Phe SPO group 
to guide all air defer ind) equip 
lopment act tics is now b 
Headed by M. A. Chaffec 
iob is to survey the entu defens« 


im to determine th ynpatabilit 
thre 


HPEELCUUL I itl 


portions of 
lor exampl ARFCRC mu 
it that the Hughes Aircraft fir 
tem, to be 
cept "I vill 


| ] 
LEEChi idu I 


control 
used in our newest inter 
cooperate prop rl with 
the ground-ha ed equipment Anti-craft 
ind their ground avionic equip 
lso be integrated into th 


iSsile 
ment, must 

tem 

Air defer project will also look fo 
po ible ipheation of cttort is well a 
I1rCas Where 

The Troup 
mall 
in such field is radar, data handlers, 


necded 
probably be 
per ialists 


bhioore vork 
itself wall 


made up of individual 


missiles and interceptor fire 
fo mention a \ 

AN ¢ | it m to ai 
ork lor veral ve in 
mn thie 
phase of the over 


AFCRC 


rroup has been rking Lincoln 
laboratori on on 
il svstem. In addition, Lincoln lab 
have brought 
ponent development problem to 
AKCRC for work in its lab 


P Specs for Hardware—On 
prepare pecinca 


pecific research and com 


important 

SPO task will be to 
tions for the procurement of prototype 
for the air defense svstem 
Actual procurement will be handled by 
the Aw Materiel Command, and a small 
ANIC unit mav be located at AFCRC 
in edge 
im, be 
be for 

complex sul 

Late 
nd ps 
blished for in 


hould be 


when the Cl | proven 
rformance tolerances can be ¢ 
lividual components, 
ti ring im mor 
mall contractor poke im indi 
ted 


> Trathe Control Computer—A 





de fonse 





“THE 


delta 


BLOWER 
PROBLEM 


is our 


BUSINESS 


Single Stage G Multi Stage ; 


Diameters 2" thru 20" 

HIGH PRESSURES 

HIGH EFFICIENCY 

LIGHT WEIGHT 

COMPACT PACKAGE 

SPECIAL SHAPES 

DEPENDABILITY 
Since 1942 we have specialized 
in Aircraft and Electronic Blower 
Applications. This 11 years of 

f “Know-How” 


you call us in on your Blower 


is yours when 


Requirements 


We have 


which can be 


100 Active Models 
adapted to your 
specific requirements 

We manufacture 
including the motor, so 





the entire unit, 


responsibility for warranty 
rests squarely with us and 
schedules are met 
BLOWER YOU NEED 
IS Gl ARANTEED! : 


DYNAMICS YAIR” 
ENGINEERING in 


7412 Maie Avenue, Los Angeles 1, California 
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mite 
THD TS | 


ther SPO) pro 


ram 

Called 

misists of 

upplic 

ihe wed 

omputer | h schedules 
proach to a G¢ Aor ILS 
© Picking a Slot—\\ hicn a 
enters the ontrolied at 
up by the radar and th 
ulate t irhiest tin 


the final ipproach rat 


present position, altitude 

If this carliest time of 
not conflict with other 
urcraft continu straight 

1 conflict, thi omputel 
next vacant lot mcd th 

detour course which will 
new airplane in at the 

the event the 


viouslh heduled aire 


for the emergen Ip] ich 


> Automatic Flight Control—Althoug 


the schedulin ilculated | th 

puter is presently transmitted « 

radio, the imme information 

transmitted by data link to 

pil it visual steering imstructi 

provide signals to the plane’ 

to control its flight path itor 
Phe 1953 Phurman 1] 

for out tanding chin 

nautical de pment 

to Benjami ; 

for his work on Proj 

© Project Volir—Duris 

two separat 

used joint] 

izimuth and 

ure target he 
Short! 

launched 

ment of 

tenna 

viding 


But 


ARCR( 
wital 
AD TAC 


AD TAC 
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VHF Omnirange Systems (VOR) All these are available 
Terminal VHF Omnirange Systems (TVOR) as single or dual units. 
Instrument Landing Systems (ILS We manufacture a complete 
Fan Markers line of ground navigational aids. 
Marker Beacons Write for literature 


Maryland Electronic 


MANUFACTURING CORPORATION 





College Park, Maryland 





Auburn 


SPARK PLUG 
CONNECTORS 


for aircraft 


| NEW! Teflon 
connectors with 
Inconel 
Volute 
» Springs 
1041-TV (%") 





1099-TV (1”) 


ta 1041-C Steatite 


‘2  1041-M Mycalex 


7 1041-D Alumina 
(AN 4164-2) 


1099-C Steatite 
1099-M Mycalex 
1099-F Phenolic 
1099-D Alumina 
(AN 4164-1) 











9/16" and 1” sleeves 
only, without springs, 
are also available 








SPRING AND EYELET ASSEMBLIES 


(Used with 
3-48 Stud) 


B AVIONICS 


SIGHT AT NIGHT requires a plane to carry many antennas, like one shown in mock-up 


WADC's Aircraft Radiation Lab: 








| ‘ ' 
two dozcn 


Dayton, Ohio—I low in vou spot 
cnemy tank 
darkne hen 


under cover of you'r 


zoomime overhead in a 600 

How do 
trateg! turgct on oa 
ut don’t know the 


1 
relative to known 


mph et? 
you pick out an mportant 

radat 
targct 


land 


bombing 
scopr when \ 
exact location 


mark 











for military trucks 
and tanks (for 5 mm cable) 


CC4020 Mycalex 
C€C4013 Alumina 
11/16” sleeves ' 
only, without : 
springs, are 


also av ailable 











Silicone Grommets 


ADS1-960 
Used with all 
11/16” connectors 
on 5 mm cable 


AASO-313 
Spring Assembly 


Used with all 9/16" and 11/16” 
connectors for 5 mm cable 


AUBURN SPARK PLUG 
Co. Inc., Auburn, N.Y 
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ne The Sixth 


lems under inve 
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| © Mission: Vision 
develop — techni 
ll enable 
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Another important ARL, m 


} ] 
aevelop urborne countermeasut 


ART 
yu . 


| which 
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me and ground-b 


nent 
! 

munication 

> ARI, Branches—Ieaded by ¢ 
| Lewis, the Aircraft Radiat 

| torv is divided into six brancl 
| @ Advanced Development, | 

Snider 

© Countermeasures, under Gc Rap 
paport 
| @ Search Radar, under C. J. Marshall 
¢ Guidance Development, under R. I 


| Hou 


moving up 


Where AF Perfects Radar ‘Eyes’ 


e Design Engineering, under ¢ N 
Kelier 


@ Installation Engineering, under R. M 
Worley 


Advanced Development 


We gct lots ot tuff I dat 
opes that we don't understan viach 
May have 
which could be sorted out 
to I. L. Holloway, Vechni 
of ARL. “We need te 
information on th 


return,” he add 


important init 


issignment delegate 


vanced Devel pmcn 
much of the ippl 
Lab and most of 
ment This | 

ections 
e Wave Propagation 
e Antenna Design. 
@ Applied Physics. 
P Wave Propagation Section 
nthusiasty lan tim 
radar tend to ob 
outside the radar 

bombing 1 ( 


Ang wl 


Propagation hy 
ibout 


terrain and ma 


out more 
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LATCH-TYPE CONTROL RELAY 
ANTI-CYCLING = 
VIBRATION ISOLATED 
EJECTOR RACK MOUNTED 











New Westinghouse Control Panel 
provides protection for 3=-phase 
aircraft electrical power system 


This new Westinghouse a-c generator control panel 
—total weight only 12 pounds—provides positive pro- 
tection and continuity of service for any 115/ 200-volt, 
3-phase aircraft electrical power system. 

The panel's unfailing efficiency is due to the depend- 
able operation of the following electrical components: 
differential 


Generator control relay... protec- 


tion relay... overvoltage relay . . . transformer- 
rectifier...field flashing circuit... power indicator 
relay... power selector rectifier... lockout relay. 
All are built into a one-piece mounting base, which 


in turn is mounted on an ejector rack designed in 


strict accordance with USAF Drawing 52D 21558. 

Ihe main contacts of the latch-type (electrically or 
mechanically operated) trip-free generator control 
relay—a Westinghouse innovation—are enclosed in 
permanent magnet blowout arc chutes to assure posi- 
tive arc interruption. Auxiliary contacts are available 
for closing or tripping the circuit breaker. 

For further information on this new Westinghouse 
control panel or other aviation products, call your 
nearest Westinghouse representative, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 


30, Pennsylvania 108018 


you can BE SURE... i¢ i715 


Westinghouse 


S 


’ 
= 
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I hat vVhiat kind 


hor iff ICCCIVC? 


return 
difterent 


of ignal 
1 from 

{ p' L nm and hat il thea di 
tinguishing ft 
> Studying the Pulse 
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iture 

Airborne 
unmount of radar 
them difficult to 
detect n presence of energy re 
Ihe 


ignal 


target 
on i small 
cHnery 0 "| inaking 
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WP section 3 nal echo 


ittempt to 


zing the 
from airborne rycts in an 
formation from 
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ection ( 0 analyze each indi 


energy, rather than 


thre vhich 
j idar Cope 
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ection | 
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propagation study in 


umed at determining 
iuse Of spor idic fading in 
lr Communication 


> Antenna Design Section 
earch into the dé 


Appl 
I 


| 
ign Of airborn dar 
ind countermeasure intennas for op 
cration at from d to 
infrared—whatever the 
to use,” is the way Fanning describ 
the problem of the Antenna Design s 

The difh 


for mning 
out, 


frequencies 


encin choos 


olution becom 
highspeed aircratt | 
must be 


tion 
cult 
point 


More 


where antenna 


flush-mounted or nearly so 





Self-locking 
Bolts and Screws 


Eliminate costly safety wiring, 
lock washers, jam nuts! 


a real fastening job, 
product faster, and 
duce manufacturing and 


I Here's 


ethod equal 


together 


how 

the Nylok 
securely in 
ealed OT The 

edging action of the nylon in 
rtd it! The lock 4 
and the ONE-PIECI 
ibormus ft ing with 
rt ich a afelty wiring 
orjyam nut The lock 
operator can't forget to apply it 


locking thread 


wnseated 


vibration-proof, 
construction ends 
separate auxiliary 
lock 


is always there 


wash 


ind cuse of service give 


nhanced ile value and 


on assembly operations 


s and 


cal where liquids 


crews also provide 


are pre 


il not mar mating surfaces 


ed over and Over again 


LENGTHS % INCH UP 


IMMEDIATELY AVAILABLE 


SIZES #6 UP 


CORPORATION, 475 Fifth Ave., New York 17, WY. 


oched Fasteners 


Covered by U.S 


FACTORY: Elmira Heights, N.Y 


patents and patents pending 


Please send Bulletin 8 on Self-Locking Bolts and Screws 


Address 
e State 


City Zon 
-- - . ot 
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USE THE COUPON FOR 3 
QUICK INFORMATION 


vDCCTI 
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ill the frequenci oe i 
that ARL ha 
miplete intenna testing | 
ibly the best in countt 
P Applied Physics Section 
Physi tio} I 


Fanning not 


thre ( 


i devot 
level no 
develop 
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ind ft 
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; 
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crall peakin 
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Countermeasures 
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ave a bed of rh vn 
ol. Lewis told Aviation Week th 
he believes that “ECM requires a Common Denominator 


much technical skill an 


iti oth cquipm ne una | of all LINK 


ment im Ihe t tl 
ECM art is so “sophisti com. | Electronic Equipment... 
plex that the mayorit these dev 
opments mu t be given to contract INFINITE 
with considerable technical capabilit ++ dh. __m 
PECM Activities—lhe Countermea 
ures branch is divided into fi foi PRECISION 
@ Reconnaissance. 
@ Jamming Systems. 
© Chaff Systems. 
© Deception 
@ Research. 
hor securit oO o] ’ or t d tor thorough 


clined to ht training becomes ever 


" 
| 
in cach of the recess of the 
lime then ram. At the same time 


example, the R nal 


or at sub-soni and 


becomes more and more 


ulation ot these complex flight 


velops airborne equipment de demands infinite precision, 
i ' “f 


earch the RE spectrum, analyz 
record cnemy radiation 
The Jamming section develop ; n every powel and 


i hoor ( RI THOSE | i. erodyna i“ ictor that influences take-off, 


ic hg lipment simulates 


ment wh 
Spee d, direction, 


out cnemy ¢ ! 
lhe Chaff em ( leveloy ' rate o ect of fuel consumption 


types of chat ) ( 1 , i osition, deviation and 


A used in Worl 
isted of  finel redded piece of ; 
aluminum for whi ere dumped out er | f precision is built into all 
by our bomber I hie haff drifted ectronie Equipment. Link Jet Trainers 
slowly earthward, refl g « ron perate th the dependable certainty of 
cnemy gro iscd rad rcating tl lie mplest mechanism, Yet they duplicate 
illu ion of ( PCT in CT : ' f =" a onditions of today's 
the enemy radar sc nost ; ne ircralt. 
Ihe DD eptior 
electronic methods for 
ion among enemy radars 
ection pr umabl Cl 2 
oth ections in the br ’ 
5% of the Research sec ) ‘ <@. “se 
ste9ee-g. 


2 Sey 
in-house development. Col 7 oF | te 
Practically all developm nts 3 1c ¢ ( | , oq 
hive sections ar | a< ; 
Asked how 
Branch test fH fit 
ECM, Col I phic hat me 
componcnt gainst RAD 
equipment a Ol Armament 
Center at pou out, though 
he \l i rie j 
VW he 


for ounter I he Nl 


Search Radar 


I hie ippi i101 
television ¢ juipm 
reconnaissance mformati 
ing studied in the Search 
© Search sections— I hx 
branch is divided into fi 
@ Radar Reconnaissance ; : ' 
@ Surveillance. 1 Ont Cru AVIATION, INC. 
@AMITI (air moving target indicator) SINGHAMTON. N_Y 
@ Display. 
@ Television 
> Radar Reconnaissance—In n LINK invites employment applications from engineers and draftsmen, 
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AVIATION PRODUCTS | 
for air-borne quality and dependabilit 








EXTRA 
FIGHT 


help you 


SAFER 
FLIGHT 


Here is an fuction skill you 
ifer flight, extra fight. For 25 years, OSTER has 
ts. A staff of trained held engineers is 


t best suited 











can use to 


engineering and pro 
specialized 


achieve 
al produ 


in electro-mechani 


able Frequency 


it your service, Call on us to help you select the produ 
INSTRUMENT CONTROL MOTORS 
» Generat Synchro Re 
» Control Iwo Speed Synchros 
8. R ( era 
Ira Low I a Se Motors 
Li tte t I i 
hro Receive Tacho Generators 
, : eae DRIVE MOTORS & BLOWER MOTORS 
— 1. Permanent Magnet 5. 400 ( 2 Phase 
4 ) i Cycle Phas 
“SB Joun Oster f Go Cocle A se Cocke. 
4. 400 ¢ ( Phase Var 


MANUFACTURING COMPANY . 
AVIATION DIVISION AIRCRAFT ACTUATORS 


RACINE, WISCONSIN ©1989 1. Rotary 2. Lineag ¢ 


HANSEN COUPLINGS =~ 


...give you 2 big advantage 











To connect a Hansen coupling, you merely 
push the plug into the socket with one hand. 
Flow is instantaneous. To disconnect, push 
back sieeve on socket . . . coupling discon- 
nects. Flow is shut off instantly and auto- 
matically. One-way shut-off, two-way shut-off, 


Locking pins in 
Hansen Push-Tite 
Coupling Socket 
afford large area 
contact with plug 
thereby preventing 





wear and subse- 
quent leakage and straight-through types. Write for Catalog. 
REPRESENTATIVES 

BALTIMORE DAYTON KANSAS CITY NEW ORLEANS SEATTLE 
BIRMINGHAM DENVER LOS ANGELES PITTSBURGH ST. LOUIS 
CHICAGO DETROIT LOUISVILLE ROCHESTER MONTREAL 
CLEVELAND FT. WAYNE MILWAUKEE SAN FRANCISCO TORONTO 
DALLAS HARTFORD MINNEAPOLIS SAVANNAH VANCOUVER 






Export Department: Cleveland 


HANSEN MANUFACTURING COMPAN) 


CLEVELAND 11, OHIO 








4031 WEST 150th STREET e 
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been a 


great 


cars there has Nprove 


ment in the overall quality of reconnat 


ice radar (used for ground mapping 
iccording to (¢ J. Marshall, brancl 
chief. This improvement is partly duc 


to improved receiver and display ci 
better ithode ray tube 
and partly to improved 


wuitry and 


Marshall say 


technique for photographing — radar 
Op di play 

Previously, provisions for attaching 

meras to radar scopes were fairl 
rude and fixed-focus cameras were used 
Marshall say The result was that the 
picture frequently ont of focus and 
1UZZ 

New technique de veloped in the 
Radar Reconnaissance section enable an 
operator to clieck the focus of the 
imera on the scope, and make adjust 
ments if necessary Thi ection ha 
ilso devised new controlled technique 
for developing ind printing a ope 
photos to show greater detail 

However, the primar task of thi 
ection 3 to develop n \ earch radar 
lrequenth these developments are later 
dapted to other u uch as for bomb- 
ing svstem 

I hie distinction betwecn earch 
nd navigation radars is thi iccording 
to Holloway: Search radars, used for 


ground reconnaissance mapping usually 


require greater precision than navigation 
radars 
> Surveillance Section—Ihe term sur 
veillance radar is applied to airborne 
radar used to detect other aircraft (or 
rrissile [he Surveillance ction 1 
developing airborne equipment for both 
the Air Defense Command and_ the 
l'actical Air Command for use as early 
varning radat 

By hoisting” radars up te onsid 
crable altitud their range, which is 
limited by the earth’s curvature or 
horizon. is extended considerablh 
> AMTI—The use of airborne radar in 
ground support action has not, in the 
past, been practical because it is too 
dificult to pick out slow moving tat 
sets from the “ground clutter echo 
returned from stationar round ob 
ects 

Moving target indicator NIT Is 
have been used for some vears in 
ground-based radars to sort out aircraft 


from spurious echos, but the problem is 


much easier there. For one thing the 
unwanted clutter comes from fixed 
ground objec ts while the wanted air 


moving, making it po 


ele 


cr ho 1s 
to discriminate 


plan 
ible 
tween the 
Phe airborne MTT proble: 
itself thi hie 
radar are moving at, sav 
target (a tank or truck 
20 mph. Relative to th 
eround is moving at 500 mph 


] 


tronically) be 
two 

olve 
ind it 
the 
moving at 
the 


1T 


into urplan 


500 mph 


I id il 


ind the 
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How to fly a guided missile 
in your laboratory 


Practically any electrical, mechanical or physical 
phenomenon — even the full flight of a guided 
missile — can be precisely re-created in the lab- 
oratory from Ampex magnetic tape recordings. 


Ampex retains and plays back data in the same 
electrical form in which it is received, making its 
playback in effect equivalent to a rerun of the 
original test. But it has these added advantages: 
Data can be repeated at any time or place, can 
either be scanned or studied in whole or part, can 
be speeded up or slowed down, can be fed to au- 
tomatic reduction systems. Furthermore, desired 
portions of the data can be reduced to oscillograph 
traces, pen recordings or any other form that could 
have been made at the time of the original test. 


/ 


Besides the convenience and versatility of the data 
itself, Ampex Magnetic Recorders and the tape 
they use have these desirable physical <jualities: 


© Ampex Tape Recorders, being rugged, compact and port 
able, are usable where other equipment would not be 
feasible; 

® Tope requires no processing, hence is immedic!+ly available 
for playback; 

© Tape stores an enormous quantity of information of low 
cost and in minimum bulk 

© Ampex Tape Recorders cover extremely wide frequency range: 
Model 306 — 0 to 5000 cycles/sec 
Model 307 — 100 to 100,000 cycles/sec 
Model 303 — Pulse width modulation 


Many other models are also available 


AM | Xx For further information write to Dept. Q-1037A 





MAGNETIC RECORDERS 





AMPEX ELECTRIC CORPORATION 
934 CHARTER STREET . REDWOOD CITY, CALIF 





ELECTRICAL 


MECHANICAL 
& PRESSURE 


GYROSCOPIC 

D.. ker Aviation Corp. is a pioneer in the complete 
modification, overhaul, and conversion of aircraft instru- 
ments of all types. One of the first organizations to be 
CAA licensed for all four instrument classifications, 
Decker has maintained a reputation for the finest of work- 
manship and prompt delivery. 

Whether your problem is a J-8 Attitude Horizon 
Indicator, B-1 Gun Chargers, C-5B Gyro Directional 
Indicators, Demand Type Oxygen Regulators, or any 
other of the latest manufactured instruments or test equip- 
ment, Decker can meet your requirements with complete 
laboratory facilities and trained technicians. A full stock 
of replacement parts permits unusually quick service on ELECTRONIC 
all types of instruments. Our Research and Development 
laboratories can solve your special instrument problems. 


USAF—USN-—RCAF—Quality Control Approval « CAA License, Classes 1-2-3-4 « 


Authorized Service Station for Eclipse Pioneer @ Kolisman © U.S. Gauge —— ——— 
_ Decker 


AVIATION CORPORATION 
1361 Frankford Ave., Phila. 25, Penna. 
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important Reasons 
why 


> I clevision Section n offer ctrical noducts 
we hall ‘we the | AIRCRAFT RELAYS... 


\l 


are standard equipment 
for military and 
commercial aitcraft 


Simp! fy of design, ef 


t ft 


and performance 


i longer, troubi 


P Display Section 


RELAY BASIC UNIT A-1105 
Mos rotary ermarure wim 
unique, close-coupled 
contact linkage for 
speedy, low inertia 
operation specially 
designed for exceptional 
resistance to vibratior 
shock and acceleratior 

the This unit is basic part of 

elays below 

point a 

natural A-N APPROVED TYPt 

2 heey 
Rive RELAY A-1104 (AN-3306-1) 
Has RS 06.20.7P ¢ ’ 


tor 


RELAY A-51-108 
(AN-331 1-1) 
Suitable for bose or 
panel mounting. 24.28V 
1/2" a 2-1/2 


RELAY A-1106 (AN-3307-1) 


Is arranged for panel 
mounting. 24-28V Dt 
a4 x 1.3/4 x 

6 10 Ary 


pla ind P D if } 
© Color Displays—T! lv rend 1-3 
1 asf 

! urrentl DCI ' f t new : I 
RELAY A-52-111 
(MIL-R-6106 
Has individua 
lugs. 24.28V 


(, 
% Guidance Groups— Iti 
e Altimeter 
e Anti-Air Techniques 
© Anti-Surface ‘Techniques 
@ Radar ‘Techniques 
® Radio Control & Telemetering 
> Altimeter Section—Rad ind radar 
levels 1 in Altimeter f 
t ti ht of a 1100 N. Moin Street, Los Angeles 12, Callfornia 
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Three reasons 
why Lockheed in California 


offers 


better careers for engineers 


f\y\ 


This capacity to develop and produce 
such a wide range of aircraft 1s important to career- 
conscious engineers. It means Lockheed offers 
you broader scope for your ability. It means there is more 


opportunity for promotion with so many development 


and production projects constantly in motion. It means your 


future is not chained to any particular type 
of aircraft— because Lockheed is known for leadership 
in virtually all types of aircraft 

Lockheed’s versatility in development and 
production is also one of the reasons it has an unequaled 


record of production stability year after year 


wockheec 


4 Diversified Production 


Huge luxury airliners, cargo transports, fighters, bombers, 
trainers and radar search planes are rolling off 


Lockheed assembly lines. Twelve models are in production. 


2 Diversified Development Projects 


The most diversified development program in Lockheed’s 
history is under way—and it ts still growing 

The many types of aircraft now in development indicate 
Lockheed’s production in the future will be as 


versatile as it 1s today —and has been in the past 


2 Diversified Living 


You work better in Lockheed’s atmosphere of 
vigorous, progressive thinking —and you live better in 
Southern California. You enjoy life to the full 

in a climate beyond compare, in an area abounding 


in recreational opportunities for you and your family. 


AIRCRAFT CORPORATION 
Burbank, California 
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guidance devices, although they do 
have important uses as such, R. | 
Houser, branch chief, points out 

kor example, in photo reconnaissance 
work, it is important that the airplane 
remain at a fixed altitude above the ter 
rain. ‘This can be achieved by tving in 
a radio or radar altimeter to the au 
plane’s automatic pilot. Height above 
the terrain is also important to troop 
carriers transporting paratroopers 

A new radar altimeter has been devel 
oped by the Altimeter section which 
eliminates the old cathode rav tube tvpc 
of cockpit indicator and substitutes a 
Veeder-counter and pointer type indi 
cator, Houser savs 

Although the device weighs slightly 
more than its predecessor, the new alti 
meter has a greater operating range and 
is less complex, Houser notes. The new 
radar altimeter will shortly be in produc 
tion. It can be used for automatic alti 
tude (terrain clearance) control of both 
piloted aircraft and missiles 
© Obstacle and ‘Tail Warning—One pro 
gram which has just gotten under way 
is to develop an obstacle warning device, 
capable of detecting not only mountain 
tops, but smaller objects like buildings 
towers, and even high-tension wir 

Another program is pointed toward a 
device which will warn a fighter or tac 
tical bomber pilot when an enemy planc 
is on his. tail Functionally similar 
devices were used during World Wat 
Il, but when used on low flying air 
craft, reflections from the ground cre 
ated false warnings 

Object of the new development is 
to eliminate false warnings from ground 
return, to extend the operating range of 
the tail warning radar, and to make it 
possibl to detect smaller targets, such 

air-to-air missile Houser indicates 
P Anti-Air & Surface Sections—I hx 
A\ntrAir and Anti-Surface ‘Technique 
ections have responsibility for technical 
guidance of radar techniques used in 
ur-to-air, ground-to-ground, and air-to 
ground missiles, operating through the 
irmament laboratory and or the Weap 
ons Systems Jomt Project Office Thi 
meclude uch piloth urcraft as the 
B-61 (Matador) and the Hughes An 
craft F-9S (Falcon) air-to-air missile 

Lhe Anti Au ection also has the 
projects for developing rendezvousing 
ind station-keeping — technique nd 
equipment 
© Radar Techniques Section—New tech 
niques designed to improve the range 
iccuracy and resolution of bombing and 
fire-control] radar are initially developed 
n the Radar Technique ection. It 
work includes the investigation of new 
operating frequencies for radar 

Most of this section's de velopment 
ire performed by outside contractor 
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INTEGRATED DESIGN. 


ooo FOR COMPLETE SERVO SYSTEMS! 


Like pieces in a jig-saw puzzle, all components in a 
Transicoil servo system are designed to fit each other 

. coordinating to form the complete picture. Sys- 
tems made by piecing together unmatched compo- 
nents usually spoil the picture by limiting the final 
efficiency of the entire system 

But if building your own system seems desirable, 
you'll find that individual Transicoil components 
offer the best performance in the job each is required 
to do. Built to your exact specifications, ready for 
immediate application, their ability to fit into the pic- 
ture of your system is limited only by the restrictions 
you place upon them 

Details covering Transicoil Servo Systems, or com 


ponents are available upon request to 


BANSIODUL 


CORPORATION sew vor 3) nev. 
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where there can be no 


compromise with quality 


peegy CUT T> 


connectors and cables 














For quality links in critical circuits, modern 

aircraft and guided missiles demand AMPHENOL 

AN connectors, RF connectors and cables 

Made with the finest available materials and 

manufactured with the strictest quality and 

inspection controls, these components fully meet 

government and industry specifications, And 

not only in performance but in design, can AMPHENOL 

components be recommended. For constant 

cooperation with the military and with leading 

manufacturers has resulted in hundreds of new designs 

for new applications from AMPHENOL. Connectors and 
cables which operate efficiently at extreme temperature 

ranges thought impossible just a few years ago, are 
included now in the versatile AMPHENOL components line 

Write AMPHENOL for a copy of catalog B-2, which gives a 
condensed listing of all AMPHENGL products. For more specific 

listings of AMPHENOL literature, consult the inside 

back cover of the B-2 
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\ recent exccption l incw range radat 
for computing fighter gunsights. ‘The 
ection here built up the breadboard 
model, and then “sold” it to the Arma 
ment Lab, which is putting it into pro 
duction, Hlouser savs 
> Radio Control & ‘Telemetering Sec- 
tion—Receivers and transmitters, which 
in be used either in the air or on the 
rround for the remote control of air 
raft and target drones, are products of 


| the Radio Control & l'elemetering se 
| tion 


In addition to these familiar uses, 
remote control set-ups are handy for 
running aerodynamic tests on new mis 
ile airframes before the missile’s own 
midance system is ready for use, Houser 
points out 

Remote control equipment developed 


| by this section is used at other ARDC 


bases, Houser sav 

Ielemetering equipment for trans 
mitting data from experimental ait 
planes or missiles under flight test to 
ground stations for recording and analy 
is is also a responsibility of this section 
Houser says that pulse-coded modula 
tion is generally used in preference to 


lM /FM because it can be relayed more 


| casily without deterioration of its ac 


curacy Another advantage is that it 


| can be recorded directly on IBM cards 


vithout intermediate conversion equip 


| ment, Houser adds 


Design Engineering 


Most of the activities of the Design 
I-ngineering branch cut across the lines 
of other branches in ARL to achieve 
uniform design engineering practices 
throughout the lab 
© Design Sections—The branch is divi 
ded into four sections 
@ Anti-Jamming Research. 
# Requirement & Analysis. 
© Standards. 
| @ Instrumentation. 
| Anti-Jamming  Research—‘Although 
the methods and progress achieved are 
highly classified, it can be revealed that 
research in anti-jamming techniques has 
resulted in considerable optimism in an 
irca that only a few vears ago was con 
idered nearly devoid of solution,” an 
\RL, spokesman says 

Research and development of tech 





niques to make our radars and guidance 
vstems resistant to enemy ECM $are 
the responsibility of the Anti-Jamming 
Research section. ‘This section also acts 
as a consultant to other ARL Branches 
and other WADC labs to see that new 
nti-jam techniques are passed on to 
industrial contractors 

Another AJR section task is to evalu 


ite airborne equipment to determine its 





susceptibility to FCM. and then to rate 





it with a “jamming susceptibility fac 

tor 

> Standards Section— | he Standards se 

tion engineers work through project en 
gincers in Other ARL groups to see to 
it that newly developed equipment 
meets AF needs in terms of produci 
bility, rehability, tactical suitabilitv, ease 
of maintenance, and configuration 

I'his section tries to avoid the use of 
critical materials and to spot mis-appli 
cation of components All develop 
ment specs are reviewed here befor 
being issued, and the group works with 
AMC on ARL equipment 

Another task is to study and consider 
the application of new components to 
ARL equipment 
> Requirements & Analysis—\When a 
contractor delivers a new piece of equip 
ment, it goes to the Requirements and 
Analvsis section for test and evaluation 

This group checks to see whether it 
meets the contract specs and other re 
quirements established by the Standards 
ection 
> Instrumentation Section—Should test 
devices be built into a new piece of 
equipment or should separate external 
testers be used? 

The Instrumentation section studies 
cach new development to determine 
how to minimize the amount of ex- 
ternal test equipment required. If a 
specialized piece of external test equip 
ment seems desirable, this section moni 
tors its design. 

Other activities include devising spe- 
cial testing techniques and inter-service 
standardization of common test gear 


Installations Engineering 


Developing a new radar or KCM, and 
putting it mto production, is only part 
of the job that must be done. ‘The 
best designed radar set will give just 
so-so results if not properly installed in 
the airplane, or if the radar operator 
can’t conveniently reach its controls 

The Installations Engineering branch 
sees to it that ARL equipment is prop 
erly installed from both an engineering 
and a human-enginecring viewpoint 
that it is compatible with other equip 
ment on board, and that it can operate 
from the existing power supply 

Branch personnel plan and direct the 
installation of ARL equipment in both 
piloted and _ pilotless aircraft. The 
branch provides installation data equip 
ment specs, drawings and instructions 
for bench test and flight test. It also 
provides liaison engineers to work with 
contractors, Weapons Systems project 
officers, testing facilities, or installation 
ind maintenance facilitie: 

The branch also functions to provide 
“feedback” to ARL project engincers 
on what tvpe of installation problem 
mav be encountered with new equip 
ment in new aircraft and missile: 
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IF YOU WORK WITH ELECTRICAL 
OR ELECTRONIC CIRCUITS... 


NIAC 


? 


WAS MADE 
TO HELP YOU... 


A color film with schematic animation 
and supporting narration...to help you 


° CANNON PLUG GUIDE 
select connectors engineered to your re- An easy-to-follow graphic aid. 


quirements and operating conditions. 
Disconnect system? Number of con- 
tacts? Voltage? Amperage? These and 
other factors are covered in this helpful 
film. In addition you'll learn how the 
printed Cannon Plug Guide (below) 


. URRENT CAPAC 
leads you to the right connector forany ‘°” temp 


and its relation to contact spacing. 
job. Request your free showing today. 


SPACING AND NUMBER 
of contacts involves many factors. 


CANNON ELECTRIC 


since 1915 
Main office and plant, Cannon Electric Company, Los 


Angeles 31, California. Factories in Los Angeles, New a 


Haven, Toronto. Representatives in principal cities. Wahab} 


MODERN TALKING PICTURE SERVICE, INC. 
45 Rockefeller Plaza, Mew York 20, W.Y. 


u nothing except 2-wa NAME 
ation charges 

feutah Goud pralert 24 FIRM 
page printed P & Gu Je will DATE TO BE SHOWN 
be furnished for ea persor 
viewing film. To avoid dela ALTERNATE DATES 
Quest your booking for th A 
on coupon today. Dept 


RESS 





AVIONICS 


NEW ILS LOCALIZER gives straighter low approach beam, allows easier alignment. 


Communications & Navigation Lab Reports .. . 





Automatic Navigation Is Nearer 


Davton—*We have made nearly un 
believable progress in the field of self 
contained airborne navigation systems,” 
a spokesman for WADC’s Communica 
tions and Navigation Lab says. This 
C&N Lab statement is encouraging 
because aircraft and missiles which can 
navigate without depending on signals 
practically 
unpervious to enemy jamming and thus 
less vulnerable 
ures 

Phis lab ts responsible for develop 
ment of navigation systems, 
airborne equipment, 
certain (both ar 
avioni 


from ground stations are 


to cnemy countermeas 


airborne 
communications 
terminal aids 


ind ground-based) and 


area 
born 
rescue aids 


> The Lab’s Work—There ar 


interesting development in the 


other 
CaN 
lab, imecluding 

¢ Dead-reckoning computers. 

e Tiny “handic-talkie’”’ radios for rescue 
of downed pilots. 

e Automatic rescue beacon for locating 
downed aircraft. 

@ I lareout adapter for near-automatic 
landings. 

e Automatic tuning HF transceiver. 
@ Airborne teletypewriter. 

P Six Branches— The C&N Lab 
by Col, (¢ U. Brombach, is di 
mte six branche 

@ Self-Contained Navigation, under I 
S. Rosenberg 

e Ground Reference Navigation under 
©. S. Franklin 

e Communications, 
Scheer, fi 

@ Techniques, under &. b.. Kester 
e Test, under J. FE. Chamberlain 
e Installations, under C. A. Ahalt 
> SCN Branch—Sclf-contained 
tion systems are comparativel 
Until late in World War Il 
reckoning involved essentially the samc 
laborious manual techniques which had 
been inherited from the sea. Aerial 
celestial navigation manual sex 


he icle d 


ick d 


under , | 


naviga 
new 


cle id 


used 


356 


were fundamentally the 
that are 


which 
thos 


tants 
same as 
board 

Navigational radar was onc of the 
first self-contained navigation systems 
to come into use, late in the war. An 
other was an clectro-mechanical com 
puter used in the B-29 to perform most 
of the navigator’s dead reckoning com 
putations for him 

{  much-improved  dead-reckoning 
computer, the A-l, has been developed 
by the kord Instrument Co., under 
the sponsorship of the Self-Contained 
Navigation branch Another develop 
the AN/APA-5S5 


! 
dead-reckoning computer and an au 


used on ship 


ment, combine i 
borne radar to provide further improved 
navigational accuracy 

P A-1 Computer—The navigator or pilot 
ets into the A-l computer the plan 
initial = latitude 
velocity and 
(difference 
north 
plane speed and magnetic heading ar 
fed into the A-l automatically during 
flight Phe 
culates 
my term 


and longitud wind 


heading, and magnet 
Variation between magneti 


ind true Information on au 


device continuously cal 
and indicates 
of latitude 
Instrument uracy | 
hy ot total distance 
may run 
data on 
hon ind velocity ! aL 
throughout the flight 
> AN/APA-58— [hic AN/ APA 


| ( lipse Pion cl 


airplane position 
and longitudes 


Cp rte 


In CTTOtT 
] 


ngher if accurate 


Hcw 
developed by 
idded information. to compensat 
changes in wind velocity and di 
being tied 
AN /APS-42 

beacon on th 


landm irk 


in b« 


by virtue of into 
such as thi 
Radar 
other ippeanng 
the radar used to re-estal 
lish true airplane position at frequent 


determine wind 


known 

sCOPe 
intervals and/or to 
velocity and direction 
> Inertial & Celestial Systems—‘“Things 


which would have been considered 
pletely impossible fantasti 
1946, nobody question today, 

L. B. Hallman, C&N Lab techn 

rector im progress in 

inertial 


ana 


describing 


, 
and celestial navig 


matic 
vstems 
There is no secret 
principles involved in 
reducing thesé 
the real problem 


ome of thi 
either type of 
principles te 


pout 


ystem; 
working hardware 
\ patent granted last vear for an 
inertial navigation tem stated the 
fundamentals for one such type of 
tem. It involved the use of accelerom 
cters mounted in an airplane in such 
1 way as to measure its acceleration 
relative to the earth. A double integra 
tion of the accelerometer 
distance traveled 
than to do to the required accura 
© Star Tracker—An automatic celestial 
might of two. star 
trackers telescope phot wlectric 
cells suitabh 
bi da 
pointed at its 
equivalent to the twe 
mally taken by a human nat 
1 manual sextant 
lelescope position 
tical and 
quired in manual sightings) would 
fed into a computer which could dete: 
mine the craft’s latitude 
Both automatic 
systems aré 
there are m 
human operator to sct in th 


signal gives 


much easier to say 


consist 
vith 
gimbaled and positioned 
system so as to keep ich 
assigned star This is 
ighting 


arith 
iwato th 


havigator 


scrvo 


relative t 


azimuth reference i 


ind longit Tar 
inertial and celestial 
navigation useful in mi 
siles where havigato oO! 
mut 
required for dead-reckoning dev 

\ spokesman ivs the trend is toward 
using digital (rather than analo 
puters in the new navigation 
but there are still rehabilits 
involved in this twp 

Ihe SCN 
of navigation radar 
manual sextant 
dead-reckoning and 
navigation accessor 


> GRN Branch—T wo 


ments im. the 


branch also d 
ial types 
laved PYTOS, 


i ociated 


Ref 


Cround 


ition branch show 


isibility and ceilin 
landing military ire 
\PN-71} flarecout 
Hazeltine the 
‘round-based ILS equipme: 
under the 
Branch’s ‘Terminal 
landing section. 
Pe Low Approach 
nstrument landing 


COUPNIIZ ] t 

Aids || 

Svstem— | 
tem 


+ 


1 misnomer; if current ] mn 
h svstem down t¢ 100 
tor militarv aircraft 


lo pe rmiut 


pproad 
ip] ) 


instrume veat 
proaches to even lower altitud 
AN /APN-71 ened to f 
guidance signals for the flare 
leaving the ILS glide-slops Th 


vice’ guidance signal in be d 


was de 


AVIATION WEEK, August 17, 1953 





The cop who keeps x-ray traffic moving 


in parallel lanes 


GEIGER 
COUNTER 


SINGLE CRYSTAL 
ANALYSER 


SPECIMEN 


Fluorescence analysis is the new. fast way to job, and “re pleased that North American 
find out which elements and how much of each Philips chose Superior fine nickel tubing for it 
are in alloys—without destroying the sample on the basis of its uniformity in diameter, wall 
of the alloy. thickness and finish 


This trick is accomplished by bombarding the | ndoubtedly you have opportunities where 
alloy specimen with X-rays usIng a luorescence tubing could be he Ipful a t carrier, a weight- 
Analysis Unit produced by North American 


- . ; ving structural member, or as a shape that saves 
Philips, Inc. The x-radiations of each element 


machining time. Look into the variety of forms, 


bounce off the specimen only to be separated 
I | sizes, and analyses aca produces to tight 


according to wavelength and measured lak 
i a 


specifications, vantage - the experience 


As the x-radiations leave the specimen they and testing facilities . it Superior brings to focus 
shoot through bundles of fine tubes known as on your problem. Tell us the nature of your 
“collimators”. The collimator acts as a kind of application and we'll send you information and a 
traffic cop, keeps the rays moving in parallel Data Memo by return mail. Superior Tube Com- 
lanes, reduces divergence. This is an interesting pany, 2040 Germantown Ave., Norristown, Pa. 


/ 


Round and Shaped Tubing available in Carbon, Alley, and Stainless Steels, Nickel Alloys, Beryllium Copper, Titanium and Zirconium 





os @) : yy ) Sole’ 


BiG 
West Coast: Pacific Tube Company, 5710 Smithway St., THE All analyses .010"' to %"' O.D. 
Los Angeles 22, Calif. UNderhill 0-133! Certain analyses (.035'' Max. wall) upto 1%"' 0.0. 
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NEW ACCURACY 
NEW TOUGHNESS 








Our new data folder, available upon 
request, brings the details to you. 


Utica is now forging small parts accurate 
to within a very few thousandths. 


The extra toughness of the forging process is being worked into new metals, more rugged than ever. 
The result is accurate, tough metal parts. 





400,000 square feet of Urica plant—die shops, and metallographic equipment, metallurgists are 
forge shops, finishing operation ire tooled to the “watchdogs” of all Utica products 

produce any conceivable forged shape. Millers, 

grinders, all types of forges, presses, upsetting Quality Control on irregular shaped parts is a 
machine furnaces, heaters indblasters, familiar problem. Dimensional readings plus 


broaches, polishers unite in efficient production visual inspection plus statistical control are all 


] 


of complicated part 


in full use 


New methods, and new machines as well Jet blade production, an exacting new field 
spring from Urica’s policy of “going heavy” on requiring true pioneering, has absorbed the major 
engineering skill. They are natural results of a part of Utica facilities. But the problems are 
cost-minded, progressive approach to the han similar, if less complicated, in other cases where 


’ } n cin 
dling of cach job or 1 individual basi special accuracy and toughness in parts are needed 


Hard-to-handle metals are a specialty of the We'd like to help you on your post-emergency 
Metallurgical Department. Backed by a 10,000 plans. Insofar as our defense duties permit, let 


sq. ft. laboratory with the latest physical testing us consult with you on your projects for the future 





Jobs available for tech 
nically trained personnel The more complete story is in “File Facts on Precision 
Forgings.’ Write for it today. We'll keep it up-to-dote by 
sending you further data sheets avtomotically as new 
developments occur 











PRECISION:--: 
» UTICA DROP FORGE & TOOL CORPORATION 


Utica 4, New York 


+++ FORGINGS 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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on the ILS cockpit indicator, 
be connected into the plane’ 
for an automatic flareout, if desired 

P Flareout Adapter—lhe APN-71 con 
sists of an FM altimeter, which mea 


ind cal 


toy 


ures airplane height from the ground, 


and a computer which calculates 
ideal exponential flareout path for 
airplane Ihe device can be set to 
in at a preselected altitude so 

there is no discontinuity 


glide-slope and the flareout 


between 
ignals 


IFLAREOUT adapter used for low ILS ap 


proaches and as terrain clearance indicator 


If, during the flareout, a gust caus¢ 
the plane to deviate from the previously 
computed flareout path, the computer 
instantly a new flight path 
(based on the rather than 
trying to keep the plane on the original 
path 

Flight tests of the APN-71] 
that it can be used for complete] 
matic touchdown in slower aircraft 
However, C. S. Franklin, branch chicf 
views the device as a means of extending 
the low-approach capabilities of ILS 
By virtue of its radio altimeter, the 
APN-71 can also serve as a te 
clearance indicator 

At present the 


computes 
new altitude 


indicate 


auto 


device’s maximum 
effective altitude is 200 ft., but Hazel 
tine is working to increase this valu 

P Improved ILS—New antenna an 

which have been developed for A 
l’orce ILS installations not 
much improved beam linearity, accord 
Franklin, but 


easier to site and 


only give 
ing to the ire much 
ign n important 
consideration for military operation 

The new MRN * i 5 lor 
glide slope transmitters are much mor 
reliable, Franklin adds, and they 
being installed in duplicate with auto 
matic switchover in the event one tran 
mitter fails. 

The ‘Terminal Aids section is al 
responsible for the de 
ILS airborne receiver One current 
program at Crosley Div. of Avco Mfg 
Corp. is the AN/ARN-31, a subminia 
turized combination localizer and glid 
slope receiver for use in aircraft which 


ilizer ind 


velopment of 


} } 
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REPUBLIC (p77 


SOMWMS (oh 


CORNELIUS COMPRESSOR 
STANDARD EQUIPMENT ON fF 
F-84F THUNDERSTREAK 


CORNELI AIR COMPRESS 
CORNELIUS tamily of fame 
Canadair, Chance Vought 
McDonnell. North 

CORNELIUS 1s proud « 


from long experience bu 





CORNELIUS COMPRESSOR 
4CKM 3000 PSI 
Powered t ntegral hydraulic 
tor. Other models available 
s pumping copac 


an be 





American 


MICZIALLALSY 


FAMILY 


Republic's F-64F THUNDERSTREAK is the latest 
and fastest flying member of a rugged family 
which hes long served the U.S. Air Forces’ 
needs in the fighter and fighter-bomber field 


S4F THUNDERSTREAK with the 
IR Republi 
us name in 
Douglas 
Northrop 


f this recognition 


Aviation joins the 
aviation Boeing, 
Lockheed, Martin, 


developed 


lding dependable pneumatu 
equipment for the Air Force, 
Navy and leading aircraft 
Profit 


write Lo us 


manutacturers from 
our experience 
about your pneumatic equip 


ment requirement 


COMPANY 
MINNEAPOLIS 21, MINNESOTA 


n the Development of 


AIRCRAFT PNEUMATIC SYSTEMS 


Pioneers 





For the 


finest in 


filtrati 


spec 


Ix MODERN MILITARY and commercial air- 
craft—where there can be no compromise 
with quality and performance— you will find 
Purolator* filters specified as standard equip- 
ment in oil, hydraulic, fuel and air systems. 

No matter what your aircraft filtering 
problem, you will find a well-engineered, 
“AN”-approved Purolator available for your 
needs. And remember—only in Purolator 
filters can you find the famous Purolator 
Micronic* element . . . capable of filtration 
down to submicrons (.000039 in.), at higher 
flow rates than ever before obtained for such 
fineness of filtration. 

For example —the Purolator Micronic Fil- 
ter PR-255, for aviation fuel, removes all 
particles down to 10 microns, yet provides a 


PLA, 


— oat 


ES 


ator 


300 gallon-per-hour flow rate in a unit only 
53, in. by 10!, in.! 


For further information, write for the 
Purolator Aviation Catalog, which contains 
specifications of more than 30 different use- 
tested and approved Purolators designed 
especially for aircraft applications. 


PUROLATOR PRODUCTS, INC., Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Officcs: Chicego, Detroit, Los Angeles 


PURQDLATOR 


eh at Ou. FILTER 





B AVIONICS 


do not have (or need) omnirange recei 
ers that cover ILS localizer frequencies 
> Navaglobe Future in Doubt—Th« 
Medium & Long Distance Navigation 
ection of the GRN branch is develop 
ing a production prototype of an an 
borne receiver to operate with — th 
Navaglobe long-distance “‘omnirange” 
system under investigation at RADC 
Although lab people speak well of 
Navaglobe’s capabilities, they think it 


is better suited to civil airline operations | 


than to military needs. Vederal ‘Tele 
communications Labs, which d veloped 
Navaglobe, is building the prototype 
receiver. It will be housed ina 4 ATR, 
making it comparable in size to present 
VOR receivers, Hallman savs 

> Loran and ADF—Aiborme Loran r 
ceivers capable of operating with 


RADC-developed systems are assigned | 


to this section, which is also responsibh 
for airborne automatic direction finders 
The Short-Distance Navigation se 
tion is responsible for VOR receiver 
course-line (offset track) computers, and 
similar types of navigation equipment 
> Life Savers—In Korea, a tiny “hand 
talkie’ VHF/UHF radio transmitter 


receiver, developed by the Air Rescue 


section of the GRN branch is credited | 


with helping to save the lives of 150 
airmen downed behind enemy lines in 
a three-month penod Phirty of the 
men gave complete credit for then 
rescue to the handy talki 

The device, called the AN/URC-4 
weighs only 6 Ib. and is tiny enough to 
be carried by flight personnel in thei 
pockets. When downed behind enem 
lines, an airman can call for help, giv 
ing his location and warning of nearb\ 
enemy troops. ‘The device can also be 
used to guide recue heli opters im over 
hazardous terrain. ‘The battery supph 
is good for 24 hours of operation 
© Crash Locater Beacon—Another lif 
saver development in the Air Rescu 
section is an aircraft crash locater 
beacon for use m conjunction with a 


“HANDY ‘TALKIE,” shown with cover 


removed. 
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Nerve Centers 
of the mighty B-47 


Nerve centers of the USAF's B-47 Boeing Stratojet are 
these two control stands. the pilot's on the left and the 
co-pilot’s on the right 

To Associated Company, Inc., of Wichita, Kansas, Boeing 

ve the job of quantity production of these vital assemblies 
for the world’s fastest known medium bomber 

On-schedule deliveries and cost reductions consistent 
with the comp w¢Un for “more allt force pel dollar have made 
Associated ompany, Inc., an integral part of the Boeing 
USAF jet bomber program 

Associated’s engineering, tooling and manufacturing e% 
perience and facilities stand ready to serve YOUR needs 
whether military or commercial — to design, tool and produce 


to fit YOUR requirements 


ASSOCIATED AIRCRAFT SALES, IN 
ASSOCIATED FABRICATORS ies ne. 


172711 EAST DOUGLAS . WICHITA 7 KANSAS 





Engineered for 
Tomorrow... 








TEST EQUIPMENS 


PRESSURIZATION AND ‘ 
TEMPERATURE CONTROL SYSTEMS 


Engineered by J} = 


Tomorrow's jet-propelled aircraft and guided 
missiles are today’s problems at Pacific Airmotive 


Corporation. 
In the fields of aircraft air-conditioning, heating, 
ventilating and pressurization, the Manufacturing 
Division of PA C has the engineering “know how” 
to solve the toughest problems. It provides the 
AC AND OC = engineering design, research and development for a 
ROTARY ACTUATORS ee, vigorous follow through to any assignment. 
Above all, PAC’s Manufacturing Division has 
the growing production capacity to assure contract 
/ fulfillment right on schedule. 


/ 
MANUFACTURING DIVISION 


PACIFIC AIRMOTIVE PC CORPORATION 


2940 WORT 
H HOLLYWOOD 
D WAY 
OTHER DIVISIONS: OAKLA a ilaee ert. 
ND AND CHINO, CALIF. + SEATTLE, WASH. + KANSAS CITY xan s aaoot a 
' * LINDEN, NEW JERSEY 
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world-wid« network involving 
ground-based detectors and direction 
finders under development at RADC 

The beacon under development here 
will be carried inside of an airplane 
ind will be catapulted out in the event 
of a crash. Upon landing on the ground 
(or m water—in which it will float), leg 
iutomatically extend to erect the bea 
an antenna is automatically 
extended, and th« 
lo transmit a specially coded SOS which 
identifies the and the interval 
since the crash 


rescuc 


con, hast 


beacon then begins 


urcraft 


AIRMEN carry small VHY/UHF Handy 


lalkie to call for help when downed, 


RADC developed ground-based _ sta 
tions will instantly take bearings on this 
crash fecd the data to a 
centralized control point where a com 
puter will calculate the most probabl 


beacon and 


location of the crash 

> For the Busy Pilot—W hen 
finds himself in an emergency, he’ 
usually too busy to radio an SOS, give 


a pilot 


his position, and operate his transmitter 
a ground-based direc 
take a_ bearing Al 
bombers transports are currenth 
being equipped with a small device 
called an automatic keyer, that does all 
this automatically for the pilot. When 
he throws an emergency switch, the 
automatic keyer turns on his HF trans 
mitter, tunes it to the emergency fr 
quency, starts keying an SOS and an 
other code which identifies the plan 


long enough for 
finder to 
and 


tion 


signal which can be 
used by ground direction finder 

Ihe device was an in-house develop 
ment of the C&N lab. 
> Communications Branch—One of thi 
major problems facing the C&N lab 
is to increase the reliability of long di 
tance air-to-ground and HI 
communications 

Reliable 
is much 
ground-based equipment 
thing, ground stations can us« 
directional antenna 
ibility im = aircraft 


and provides a 


ur-to-an 
from aurcraft 
than 
hor 


transmission 


more difficult from 
one 
large 
arrays, an 


The usc of 


imhipe 


flush 
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raft 


tati 


| 


1a 


> Simplified ‘Tuning—On 


i Durng th 
only position the 
one of these 
trans 


Hk receiver 


matically 


at | Vil ( inh 


f the ledger, com 


infcnna are aut 


pre y¢ lected fT 


I cletypewriter 


equen 
Lh 
under deve 
ght airborn 


itt iil 


I ilso ha 


\ yx rhie it 
expected f 
cutter 


mibil ol 


include a tap 
o that in 
m | iped” for 


on of tran nbing 


teletypewriter wall 


oe er 


HOT SOLENOID 


reliable at + 500° F 


North American 


Aviation, inc 


catalog, do it today 


ambient temperature! 


Now. PSP Engineering armwounce a hot solenoid which 


reliable actuating foxce at ambi 


+.500°F 


Compai \ new 
supplies positive, 


65°F to 


ent temperatures 
from 
hown in the photo, gt right. Here, it is used on an 
Anti-Icing shut off valve made by Hydro-Air&, Inc 

F-R6, j olenoid controlléd, 

pilot operated, to keep ice off the Sabre engine 


at high altitude. Mounted on the engine, it 


This new solenoid i 


The valve, used in the 


all condition 


must safely operate throug! 
encountered by the F-86 
PSP de 


foremost in the 


ign engineers, recognized a 


olenoid feid, have 


worked months to perfect thi olenoid 
The 


pecial new desigi 


Olt noid 


for high temperature 
features a a high 


temperature switch, special heat resistant 
wiring and insulation. Continuing 

research, design and performance test 
promise soon to push the solenoid’s effective 


operating range to +600°F and beyond 

You can have complete information and cost 
data on the new PSP hot 
your company letterhead. PSP aiso furnishe 


data on 220 other PSP 


solenoid by writing on 


solenoid models, now used in 
every major U.S. and Canadian aircraft. If 
necessary, our engineers W1il design a solenoid to 
fit your specification 


Send us your re quirements toda 


Cir 


=e 
SONOS | 


if you have not 
written for your copy 


of our informative solenoid 


ENGINEERING COMPANY 


8420 Otis Street *« South Gate, California 


Largest manufacturer on the Pacific Coast producing aircraft quality solenoids exclusively, 





A COMPLETE TWO-WAY 
RADIO GROUND STATION 


especially designed to fill the VHF 
radio needs of airlines and private 


airports. 
OUTSTANDING because it's... 


RELIABLE— 72/A// 's conservative 
design and quality construction re- 
duce maintenance. 


SIMPLE—No highly skilled person- 
nel required for installation and 
operation. 


VERSATILE— 72/A/’ can be used 
in more situations. Designed for 
local and remote operation, with 
additional receivers or other ac- 


cessory equipment. 


PERFORMANCE—Better perform- 
ance is not available from any 
equipment. 10 watt transmitter is 
ample for most locations. Receiver 
sensitivity (1 microvolt at 10 db 
S/N ratio), sharp selectivity bring 
in clearly the weakest, noisiest 
signals. 


b Ahern Met 


SCHUTTIG and CO. 


inc OR BO RATE 
NINTH AND KEARNY ST., N. : 
WASHINGTON 17, D. C. 
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MOBILE AIRPORT 
TWO-WAY RADIO 


Je/ Caf is for the airport opera- 
tor who must RELY on his VHF 


| radio, who cannot chance signal 


failure. 
Je/Ca''s greater output and 


ITY of contact; J@/Ca/r's conser- 
vative design and careful con- 
struction mean RELIABILITY of 
service. 


Te Car will get the signal 
through, day or night, month after 
month, regardless of airport size 
or “dead” spots. 


There are sound technical reasons 


why Je/Car is best, why it is 
more RELIABLE. 


Write today for descriptive litera- 
ture. 
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WASHINGTON 17, D. C. 
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Confidence ! 


YOU GET THIS 
IMPORTANT 
“HUMAN ELEMENT’ 
AS AN EXTRA 
WHEN YOU SPECIFY 


—_ 


There's no guesswork 
quality for granted, no 
attitude when TUBE 

lraws tubing for you. We're 
our toughest customer and 


The Mark of Quality by 


TAINLESS STEEL AND ALLOY TUBING 
MALL DIAMETERS— 050 1 25 OD 


TUBE METHODS INC. 


METALLURGISTS © ENGINEERS « MANUFACTURERS 


BRIDGEPORT. (Montgomery County), PA 
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AN Fittings | 
Special Fittings 
Flexible Metal Hose 
Assemblies 


Silicone Rubber Hose 


Assemblies 


We will be pleased to quote 
on all AN fittings and special 


aircraft components. Write or 


phone for further information. 


AIRCRAFT. 


" COMPONENTS 


AR KAPPLE 


r $t. Batavia, Ill. Phone Bat 


2140 Westwood Bivd 
Los Angeles 25, Calif 
Arizona 9-2202 


10 S. Union St. 1016 Fisher Building 
Bay Shore, N.Y Detroit 2, Michigan 
Bay Shore 6161 Trinity 4-3580 


127 Crosby Avenue 
Kenmore, New York 
Riverside 5186 


1619 Seevers Avenue 
Dallas, Texas 
Woodlawn 1676 


426 Transportation Bidg 217 Ninth Ave., North 
Cincinnati 15, Ohio Seattie 9, Washington 
Garfield 0612 SEneca 4948 


10 High St., Room 506 267 E. Paces Ferry 
Boston 10, Massachusetts 


j 4935 Georgia 
Rey 8 Exchange 1494 
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control radars, and air-to-ground beacon 
navigation systems for use by troop 
Carric®rs. 

Iwo mmportant upporting crv ice 
groups within the C&N lab are the ‘Test 
branch and the Installations branch 
> Test Branch—lThe ‘lest branch 1 
divided into three sections with the fol 
lowing responsibilities 
© Engineering facilities: Handles ground 
radio and = similar ground facilities 
necded in flight testing 
© Equipment evaluation: Ilandles test 
data reduction and analysis. 
¢ Flight operations: Handles flight test 
arrangements with WADC Flight Test 
division and schedules operation 
> Installations Branch—I hc Installation 
branch provides aircraft manufacturer 
with installation data and instruction 
for C&N-developed equipment used in 
their aircraft. ‘This branch is the lab’ 
principal liaison with mockup boards 
and joint project officers. 

One of three sections in the branch 
Liaison & Design, is staffed by en 
gineers who are essentially equipment 
specialists. 

Ihe other two sections, Bomber & 
Missiles, and Fighter & ‘Transport, have 
men who are specialists in their par 
ticular type of airframe, knowing it 
installation problems and limitations. 
> Special Lab  Facilities—Recognizing 
the expense and difficulties of flight 
testing, the C&N lab tries to do as 
much as possible of its testing on the 
ground. ‘lhis requires many specialized 
test facilities, such as 
@ Noise room, for testing understand 
ability of aircraft mikes, headsets, and 
interphone systems; electronically simu 
lates engine, propeller, and aero 
dynamic noises 
@ Personal altitude chamber, which can 
also produce simulated cockpit noise, 
is used to test understandability of com 
munications equipment under altitud 
conditions 
@ Anechoic chamber, constructed so a 
to climinate reflection of sound wav 
from chamber walls, is used in acousti 
cal measurements 
¢ Million-volt generator is used for 
corona discharge tests to evaluate in 
terference rejection of communication 
equipment At lower voltages, the 
gcncrator is used to determine the radio 
noise and discharge current characteri 
tics of static dischargers or corona onset 
voltages for corona-resistant antenna as 
sembhies 
© Flight simulator, which can be used 
to evaluate new types of navigational 
cockpit displays 
@ Ultrasonic trainer, which simulates 
motion of an aircraft over land, is used 
in evaluating human engineering a 
pects of navigational radar design 
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DORNE and MARGOLIN offers the 
aviation and electronics industry 
@ superior antenna service com- 
plete from problem analysis to 
final design and quantity 
production. From v-h-f through 
microwaves D&M antennas 
provide unexcelled quality and 
performance. Inquiries on your 
specific problems will receive 
prompt attention. 


NEW BROCHURE 
AVAILABLE 


Call or write for 
your copy, now, 
When writing, 
please address 


Dept. E-1. 


DORNE and 
MARGOLIN 


30 SYLVESTER STREET 
WESTBURY, LONG ISLAND, N. Y. 
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“Leg muscles” 
For main leg 
that cushion a jet’s landing cylinders that enable 


a Sabrejet fo absorb 
When the landing gear of an F-86 Sabi 

at lightning speed the shock is absorbed by | 
action within the tough, precision-made cylinder on eact landings—Cleveland 


“leg.” To machine these 37-lb. evlinders to « 


the jolt of high-speed 


rae oar | Pneumatic looks 


from solid 158-lb. steel forgings... t 


smooth inside finishes . . . Cleveland Pneumatic to Lycoming's 


depends on Lycoming 


precision production 


If vour metal-working needs—like Cleveland Pneumatic 
can be solved bey pres ion produc tion. ori your p stole 
is volume fabrication, or “just an idea 


blueprint stave look to Lycoming Long ! 








working skills, Lycoming meets the to 


of exacting customers, both industrial 


Lycoming’s 2'2 million square feet of floor space, “=, 
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Lycoming-Spencer Division j 
AVCO Manvfacturing Corp. —_ 


652 Oliver Street —/ 
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4 AVIONICS Components problems for this section in the past 


nd will continue to in the future. 


product of CL research and develop Development When jet interceptors first started 


t programs 1s technical know-how, using radar, airplane designers com 


ici 
wcording to Hl. V. Noble, -CL’s tech Ly clopment of all aviomic com plained that a hemi phi ] haped rad 
nical director ponents, trom radomes to tube sockets, cme ruined the acrodynamics of the air 
This knowledge is converted into a to pilot lights to shock mounts (but plane, but streamlining the radome 

} 


omponent specification and mad not vacuum tubes and transistors) is spoiled its “optical haracteristi 
, 


vailable to the yarnous component assigned to the Components Develop- (Ideally a radome should in no way af 
manufactures ment branch. Its activities include re fect the radar energy passing through 
In many case manufacturers Carry earch into automation techniques for it 
the ball from here, tooling up and ompletely automatic fabrication of avi Streamlined radome sused refrac 
‘ctting imo production on their own, onic assemble ind new ways to di tion of the radar beam cr iting distor 
Noble say If the potential market for cminate immformation on available com tion not unlike that experienced in the 
the device is extremely limited, the Air — ponent urved portions of automobile wind 
Materiel Command, through its indus The Branch is divided into five se hields. Also, some radar energy was 
trial mobilization group, awards a con- tion reflected internally, bouncing around 
tract to one or more manufacturers t @ Diclectrics, under I'red Behren inside the radome to cancel outgoing 
over initial tooling and pilot produ © Resistance, Inductance, & Capaci- radar cnergy and creating spurious tat 
tion tance, under C. EK. Doyle gcts on the radar scope 
> Lab Organization—lo handle its a @ Mechanical, under C. A. Golucke. I;CL-sponsored programs have de 
igned mission, CL, has approximately © Electromechanical, under I. S. Maver. cloped new techniques for designing 
00 people on its staff, of whom about ¢@ General Engineering, under Yale and fabricating radomes which have 
60 we engimeers or scicntists, Noble Jacob partially solved these problems, Behrens 
iy Annual R&D expenditure run P Diclectrics Section—Radomes (radar says. The use of several different diclec 
ibout $3-5 million intenna covers) of the future will prob- tric materials im radome construction, 
The lab itself is divided into four ibly be made out of ceramic or other and the close control of radome thick 
Branche inorganic material capable of withstand- ness has greatly reduced internal refle 
© Components Development under ing the extremely high temperatures en tions 
Il’. Kk. Wenger countered in ultra-high speed flight, Whereas transmission — efficiencis 
¢ Components Test, under D. L.. Lane according to Fred Belirens, chief of the — used to vary as much as 2( from ene 
@ Klectron Tube, under A. Ht. Dicke.  Diclectrics section portion of a radome to another, thi 
© General Purpose ‘Test Equipment, un Increasing airplane speeds have cre- figure has been cut to only a few per 
der N. D. Flinn ited a progression of radome design cent, according to Belirens. Refraction 


SPEED AND PRODUCTION ECONOMIES! 


FOR ALL BLIND OR OPEN RIVETING APPLICATIONS — 
FULLY AUTOMATIC —~ NO SKILLED HELP REQUIRED! 


Gi, 0 hesr-leé c . FOR INCREASED RIVETING 


Chobert rivets and pneumatic, fully-automatic riveters 
are the answer to a demand for increased speed in 
fabrication where consistently uniform riveted results 
are desired I he Chobert High Speed riveting team 
of rivets and “gun” eliminates hand placing and 
bucking of rivets. The Chobert System assures top 
results with unskilled- operators and solves all blind 
or open riveting problems even in situations usually 


considered inaccessible with other riveting methods! 


Rivets are quantity-loaded into the Chobert pneumatic 


y 
riveter and the jomme of Separate surfaces 18 ac- 





complished as fast as the operator can insert the 





Chobert rivet, automatically held ready by the gun, 
into the hole and press the trigger Release trigger 


and next rivet is ready to go to work! 


f APPROVED under Air Force Blind Rivet Specification 40911 
Complete information on the Chobert High-speed Riveting 
System and illustrated literature are available on request 
Write today! 


Manufacturer and Distributor of pie | Self-locking, Quick-release Pins and | ave | Positive-action Sheet Grippers. 


AVIATION DEVELOPMENTS, INC. 210 norti Front streer + BURBANK, CALIFORNIA 
Bs 4 
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COLUMBUS DIVISION 


AUR RID 


CAPACITY: 350 TONS 


World's Largest Stretch-Wrap Forming Machine 


Goes to work for North American Aviation Inc., Columbus, Ohio 


The Model 60 is Hufford’s largest stretch-wrap 
forming machine to date, exceeding the capacity of 
all existing stretch-wrap forming machines in the 
world today. 

With its 703,720 pounds of “pull” it is now form 
ing stabilizer fairings, panels and fuselage skin parts 
for the new FJ-2 FURY. New dies wili utilize its 
huge capacity on sheets measuring 6 feet wide by 


Hullord | 


H 
y, 
44/L0 


' 


31% feet long. Its tremendous strength enables form- 
ation of sheet thicknesses as great as 4 inch! 

The Model 60 opens another chapter in stretch- 
wrap forming history, almost doubling the capacity 
of the largest Hufford press heretofore built. It is 
Hufford’s answer to unusual requirements of the 
present in preparation for the commonplace of the 


future! 


UU ND 


ite (0th d a 


4 





livery B-36 lands on 
US'S Carilloy Stee 


mere 7 “7, of the original ingot left to do this tremendous 
job. Obviously, this steel must be of the very best 


@ When 179 tons of B-36 thump down on a landing 
strip, tremendous stresses are built up in the structural 
parts of the landing gear. Only the highest quality in 
steel can handle this tough job, which is one of the 
most exacting in the aircraft industry. 

All of the rugged main columns for these landing 
gears are made from U’S’S Cari.voy electric-furnace 
aircraft quality ingots. This high quality alloy steel 
provides the great strength and shock resistance de- 
manded in the performance of the finished part. The 
main columns for these landing gears are forged. The 
original ingot, as shipped to the forger, weighs approxi- 
mately 37,500 lbs. From it are produced two columns 
each weighing about 1200 Ibs. In other words, approxi- 
mately 93% of the steel has been removed—with a 


quality. 

The same care and skill go into every ton of U-'S’S 
CARILLOY steel that you buy, whether it’s a giant alloy 
ingot or a few tons of special steel. Our experienced 
metallurgists keep a close check on every heat of steel 
to make sure it has the strength, hardness, toughness 
and machinability that’s needed. 

If you have a special steel problem, let us know. 
We'll be glad to help you with it. 


U-S°S CARILLOY electric-furnace aircraft quality steel meets 
every requirement for these vital parts. The precision machining 
and expert heat treatment they get at Cleveland Pneumatic Tool 
Company complete the job. 





NO ORDINARY STEEL could with 
stand the huge shock loads im 
posed on the main landing gears 
of Convair's giant Air Force B-36 
Bomber. The plane has a maxi 
mum grossa weight of 358,000 
Ibs., with still higher landing 
shock loads. US'S Carinsoy 
steel has more than enough im 
pact strength to hold up under 


this severe punishment 





UNITED STATES STEEL CORPORATION, PITTSBURGH ~- COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


wire tA 


Carilloy @ Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OF PITTSBURGH 


31215 


UNITED 





Hermetic Seal 
Connector 


Withstands rugged operating 
and assembly conditions 


M-7500 Series Blue-Glass Seal Con 
nector gives complete protection to ci 
cuits of hermetically sealed electronic 
or electrical devices under roughest 
handling, assembly, and operating con 
ditions 
ror example 
seal withstands 
® Mechanical shock of 100 G's. 
® Thermal shock from 300°F, to 
+ SOO" 
@® Bonding temperatures as high as 
1SO0'T 
@ Operating pressures up to 7000 p.s.i 
@ High potentiais of over 1000 volts 


Blue-Glass hermetic 


In addition, connector is impervious to 
moisture, corrosion (salt, acid, oil, 
etc.), rare atmosphere, fungus and 
vibration. 

One end of connector mates with 
standard AN (MIL) types. Other end 
has tapered and serrated surface so 
connector is mechanically anchored 
against turning when pressed into 
device housing. 

Strength of mechanical anchor plus 
high melting temperature of connec 
tor’s Blue-Glass insulation permit use 
of any common method of bonding 
connector to housing — soft solder to 
welding. No need for special assembly 
jigs and staking tools . . no danger 
of breaking or melting seal 

M-7500 Connectors are also avail 
able with special alloy shells and 
mounting arrangements. 

For shell sizes, insert arrange- 
ments, and other information, send 
this coupon, 


GENERAL ELECTRIC COMPANY 

Wiring Device Department G-9 

95 Hathaway Street, Providence 7, R. |. 
Please send catalog information on Monowatt 
M-7500 Series Connectors. 

Name 

Title 

Company 

Address 

City Zone 


374 
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(boresight) errors have 
but there is still room for 
improvement, Behrens note 

> Protection From Rain—In the past 
raindrops beating against a radome on 
a speedy airplane frequently caused th 
radome to disintegrate. The Dielectrics 
section has developed a protective coat 
ing for radomes which enables them to 
stand up under rainfall for 
several hundred hours in high speed jet 
planes 

Although aircraft manufactures now 
design their own radomes, the Dielec 
trics section does the pioneering work 
on fundamentally new designs. For 
example, it has several development con 
tracts under way 
ganic radome materials for ultra-high 
speed flight. This section also prepares 
performance spects which aircraft manu 
facturers can follow in designing their 
radomes. 
> New Sub-Min Connectors—The Die] 
ectrics expects to establish a 
new standard sub-miniaturc 
for use in low-voltage, 
cuits, during the coming year, Behrens 
says. This is based on a study of 
WADC electronic equipment which 
showed that 90% of their connector 
pins carry “only a few milliamps of 
current at hundred volts.” 
This makes it possible to use smaller 
pins, more closely spaced, to cut size 
and weight, Behrens reports 

As presently envisioned, the new line 
of sub-min connectors will be used for 
the majority of the incoming circuits: 
the high-voltage and high-current cit 
cuits will feed through the larger, con 
ventional connectors. 

Phe Dielectrics section is sponsoring 
the development of several sub-min 
connectors and expects to evaluate these 
and others, developed with private 
funds, within the vear to establish the 
new AI’ standard 
> Wavepuides Too—New — techniques 
for fabricating waveguides to use less 
critical materials and reduce weight 
have also come out of the Diclectric: 
section. One technique uses a steel 
cladded material which is formed in a 
thus adapted to 
mass production techniques. The result 


reduc d, 


further 


been 


moderate 


to devise new inor 


section 
connec tor, 
low current cit 


a couple 


rolling process, and 


is a waveguide which weighs only on 
fifth as 


is considerably less 


much as a brass waveguide and 
expensive to pro 
duce 

When the Aircraft Radiation lab is 
contemplating a new operating fre 
quency for radar, it turns to the Diele« 
to develop suitable 
waveguide and transmission line com 
nonents for the new frequency 
PF Ohms, Henries, & Farads 
inductors ferrite cores 
likely to replace variable condensers for 


trics section here 


V itl ibl 


using ippear 


transisorized 
cquipments, according to (¢ E. Doyle, 
chief of the Resistance, Inductance & 


section, unl 


tuning purposes 1n ruture 


Capacitance somcon 


devises a new wav to sub-miniaturize 


tuning condensers. Development of 
tiny components for use in transi tor 
circuits 1s a 

[ nl ; 


available transistorizing”’ 


major program in this 


ection ub-miniature compo 
nents are 
won't reduce equipment size greatly 

Because transistors operate at lower 
voltages than vacuum tubes, fixed capac 
itors are being redesigned for use at 
lower voltages (1-50 \ The lower 
voltage would ordinarily permit the us 
of thinner diclectric materials, except 
that they are already so thin that phy 
ical strength rather than dielectric 
trength is the limiting factor. To get 
notable in the size of fixed 
and variable capacitors, “‘we 
radically new techniques,” 
mark 

He reports that one 
now 1s at 


reductions 
need som 
Dovl TC 


manufacturer 
“markedly dif 
of making capacitor: 
financed 
how 1 promise of cut 
ting paper capacitors to one-tenth their 
present size, and electrolytics to perh ip 
half their present size. Find product 
of this program are several years away 
Dovle believes. 
> Film Resistors & Pots—lilm-type pre 
cision with the same 
iccuracy as present-day wire-wound pot 
hould be available in several years and 
it a considerably lower price, it is esti 
mated. The film technique is par 
ticularly well suited to 


linear potentiometers, and it avoids the 


work on I 
ferent technique” 
Thi program 1 pri itels 


ind re portedh 


potentiometers 


making non 


use of critical material 

Another 
which 
ture coefficient characteristics, is under 
investigation at the Battelle Memorial 
Institute This film can be used in 
making both fixed resistor 
Dovle says 

\ few of the other inv 
that are being sponsored by this section 
in lud« 
® Transformers 
transistor circuit 
America. ) 
e Non-metallic magnetics, including 
uch materials as_ ferrite ire. under 
tudy at General Electric to find po 
ble new applications and us 
e Magnetic amplifiers and 
netic materials to improve the r 
of mag-amplifiers 
> Mechanical Section—A modular type 
case for housing 
ind a rack in 
compactly stacked to fit the 
of an airplane fuselage, have recenth 
been developed by the Mechanical 
tion, headed by C. A. Golueke. Several 
new AF cquipments are going to us 


promising resistance film 


shows practically zero tempera 


nd pot 


tigation 


and coils, for use in 


Radio Corp. of 


new mag 


pons 


wionk 


equipment 


which these cases a 
curvature 
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Heres your COMPLETE GUILE /o- 








Designers, production engineers 
and purchasing staffs are 
invited to request their 


copies, now! 


COMPLETE FACILITIES and over a quarter century of metal 
fortning to close tolerances assure precision components for the 
most critical applications. Kaupp experience includes forming and 
drawing of intricate shapes in stainless, inconel, aluminum, cold 
rolled steel, brass and other alloys. Gauges from 1/32 sheets to 
3/8 plates. For full details ask for your copy of the new brochure. 


EE! The new sixteen 
re containing helpful 

covering all phases 
cision metal forming 


sub-assembly work. 


STAMPING 


New! For Experimental 
and development engineers - 


HYDROFORMING 


reduces costs, saves time on short 
runs and development components 


rg J | 


J nest 


PRODUCTION AND DEVELOPMENT : Cc B KAUPP a SON 
FACILITIES FOR THE ELECTRONICS, r * * S 


AVIATION, MARINE INDUSTRIES NEWARK WAY © MAPLEWOOD += NEW JERSEY 





Vehicle Heater 


, South Wind Model 781, 6,000 BTU/hr. 
Ps First Production Combustion Type Aircraft Heater 
1941. soutn wind Mode! 789, 8,500 BTU /hr.; Model 790, 

; 80,000 BTU/hr.; Model 791, 40,000 BTU/hr. 


1943 south wind Mode! 900, 200,000 BTU/hr. 


1949 south wind Mode! 911, 160,000 BTU/hr. 
1944 south wind Mode! 906, 50,000 BTU/hr. 


1944 south wind Mode! 912, 175,000 BTU/hr. 


1944 south wind Mode! 917, 25,000 BTU/hr. 
1945) south wind Mode! 920, 100,000 BTU/hr. 


1945 south wind Mode! 921, 200,000 BTU/hr. 
p : | f ' , V4 1945) south wind Model 979, 18,000 BTU/hr. 
1945) south wind Mode! 68077, 800,000 BTU/hr. 


19.45) south wind Mode! 919, 290,000 BTU/hr, 


19 3 First Production Combustion Type 


has been written by 
] 946 South Wind Model 918, 400,000 BTU/hr, 


hts; 1948 south wind Mode! 930, 100,000 8TU/br. 
4 tnd 1949 South Wind Model 910, 235,000 BTU/hr. 


3 “te South Wind Model 929A, 700,000 BTU/hr. 


195 South Wind Models 995, 996, 999, 
Inert Gas Generators 
- 


ia, South Wind Model 960, 
From the beginning, South Wind has ; . 1951 5,000 BTU/hr. 960 
been the pioneer and leader in the de- ' 


velopment of aircraft heating equipment ] 95 werd wey bea bg 


combining unfailingly dependable perform- 


‘ ] 
ance with simplified design and installation, utmost | 1952 1953 
=o - South Wind 


safety, minimum maintenance requirements. 
: Model 929C, 600,000 BTU/hr. 
The research, engineering, testing and production 


facilities thus developed are unique in the industry. 
They are at your disposal to help solve your most 
challenging heating problems for military, commer: 
cial or civilian aircraft. 

Write today for information. South Wind Division, 
Stewart-Warner Corporation, Indianapolis 7, Indi- 
ana. In Canada, Stewart-Warner of Canada, Ltd., 

Chrysler Airtemp Lockheed Aircraft 


Belleville, Ontario. 
Construction Co. Corporation 
Consolidated-Vultee Glenn L. Martin Company 
Aircraft Corp. North American 
wee © 0 00 ove Curtiss-Wright Corporation Aviation, Inc 
AIRCRAFT HEATING AND THERMAL Douglas Aircraft Northrop Aircraft, Inc. 


ANTI-ICING EQUIPMENT Company, Inc. Piper Corporation 
INERT GAS GENERATORS eeeeeeeeseeeereeee ee & @ 


Participating in this March of Progress... 
South Wind products have been used in aircraft or equipment 
manufactured by: 

Beech Aircroft Corporation Fairchild Engine & 
Beil Aircraft Corporation Airplane Corp. 
Boeing Airplane Company Grumman Aircraft 


. Engineering Corp. 
Cessna Aircraft Company maine ree <n 


ee @@e@#ee?ee#t@*@ 


. 
@ee7e7s85oee3es#3ce*eeeereregrersrnfmrerkerte Ceeenreernrpeeeeee#25uoege eeee7eeecs#s0@#e7eeeeneeeessceeeeet6tcee#8e?#sés 
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the new case and rack configuration and, 
if it proves successful there, it could 
become mandatory for all AF avionic 
equipments. 

The new system gives the equipment 
manufacturer a wider selection of case 
sizes. He has a choice of three con 
trolled widths (5, 112 or 17} in.), un 
controlled case length to 9 in. and fixed 
beyond that at 12, 16, and 20 in., and 
a choice of heights varying in 2-in. in 
crements. Pressurized cylindrical cases 
are accommodated by mounting them 
on a rectangular front panel and sup 
porting cradle. 

Shock and vibration mounts for in 
dividual cases are climinated in favor 
of isolation mounts for the entire equip 
ment rack. ‘This permits cases to be 
mounted flush to one another, eliminat 
ing “sway space” normally allocated 
when each has its own isolation mounts. 
Equipment cases of varying lengths can 
be positioned in the rack in a “stair 
step” arrangement to conform to the 
contour of the airplane fuselage. 

Specifications for the new standard 
cases, MIL-C-7452 (USAF), were issued 
this spring; the rack spec, MIL-R-7453 
(USAF) was released only during the 
past month. 
> Shock and Vibration—l lie Mechani 
cal section concerns itself with other 
mechanical aspects of avionic equip 
ment design. 

For example, the mounting bases of 
avionic equipment chassis are usually 
beefed up to be sure they won't tear 


loose in a crash and become a flving | 


hazard to the crew. ‘This section is de 
veloping shock links which will be used 
to anchor equipment to the rack, vet 
designed to yield sufficiently to dissi 
pate crash momentum. ‘This will per 
mit the use of lighter chassis for all 
equipment, Goluecke says. Working 
models of the new shock link are ex 
pected in nine months. 

[his section also has studies under 
way to measure the general level of vi 
bration and shock that exists in differ 
ent portions of present day aircraft and 
missiles. 

Concurrently another program is dé 
termining the general level of shock and 
vibration which different types of com 
ponents (tubes, relays, transformers, 
etc.) can withstand without failure. The 
end product is expected to be a design 
crs handbook aimed at guiding cngi 
neers in the mechanical design and 
lavout ot AVIONIIC CQUIpiie rit 
> Electromechanical Section—A new 
tube socket which will permit all the 
internal wiring of an avionic assembly 
to be hermetically sealed, while its tubes 
protrude into the outside area where 
they can better dissipate their heat, is a 
recent product of the Electromechani 
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GREAT AIRLINES 





From Little Airlines Grow 


and become GREAT 
assets to the commercial and military 
might of our Nation! 


NORTH AMERICAN AIRLINES too is a splendid 
example of free enterprise in action, beginning 
only a few years ago, at the end of World War I, 
when Jim Fischgrund and Stan Weiss started 
Standard Airlines with two DC-3’s and Red Hart 
and Jack Lewin started Viking Airlines with three 
additional DC-3's. Backed only by private capital 
and stern determination to render a vital new 
service to the Nation and its citizens, these car- 
riers pioneered low fare air coach service. 


In those days, CAB flight frequency requirements 
were considerably less stringent than today, and the 
companies prospered without mail pay or subsidy. For 
the most part their passengers were those who had 
previously been unable to afford the higher cost, luxury 
service then in existence and generally believed to be 
the only economically feasible air transport service. In 
1949 these « ompanies joined forces to proy ide improved 
passenger service and formed North American Aircoach 
System, Ine. 


During the summer of 1951, the Senate Small 
Business Committee recommended that the CAB 
encourage consolidations among the independent 
carriers, and soon thereafter North American 
Aircoach System, Ine., asked CAB to approve 
a merger of North American Airlines, Trans 
National Airlines, Trans American Airways, Re- 
public Air Coach System, California Aircraft 
Company and Twentieth Century Aireraft Com- 
pany, the surviving company to be North American 
Airlines, Ine. 


Aircraft’ owned by these companies comprises 
Douglas DC-1's equipped with rearward facing “safety 
seats” and soon will include factory-new DC-6OB’'s, the 
first to be produced in an all coach configuration, 
Ticket offices are located in 23 major cities. 


Poday, only seven years after the first air 
coach flight, revenue passenger miles approach 
Western Airlines’, exceed Continental or Chicago 
and Southern, exceed the combined total of 
Colonial and Northeast, and the group ranks 
fifth among all domestic carriers in total air 
coach traffic. 

Thus, this vear, the golden anniversary of powered 
flight, NORTH AMERICAN AIRLINES, pioneering 
air coach in today’s tempo, is proud to be following the 
trail of the pioneers who have contributed so much in 
the development and growth of the Nation’s air trans- 
port industry under the American free enterprise system. 


North American Airlines 
First in Air Coach 











MAXIMUM PROTECTION—MINIMUM COST... 


ms 


HAZARD SHIPPER CAPS SHIPPER PLUGS 
FREE* 


HAZARD 
FREE* 


HAZARD 
FREE* 


SEAL PLUG qe yee 


SEAL CAP 


HAZARD & ei | 
FREE* 
PIPE 


CAPS AND PLUGS 
BOSS PLUG 


HERE’S WHY... 


* METAL Caps and Plugs Assure Maximum Protection 
because they won't chip...no particles to clog lines. inne 
METAL Caps and Plugs Assure Maximum Protection free when requested 

because they resist hard knocks, seal out dust and ee 
moisture, or seal in fluid when required. 
METAL Caps and Plugs Assure Minimum Cost because they wlll 
can be reused many times... they ‘‘spin’’ on by hand, 

and keep Hydraulic Systems clean...clean, clean. 

For Protection During Manufacture, Shipment and Storage of Hydraulic 
Lines and Fittings, Demand... 


THE ORIGINAL 


by TUBING SEAL CAP INC. 


Home Office ond Factory: 808 W. Santa Anita Ave., Son Gabriel, California 
Eastern Office: 428 New Center Bidg., Detroit 2, Michigon. 
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cal section. These hermetically sealed 
ire expected to be available in 

even- and mine-pin muniature and in 
octal bases within three to six months, 
according to I. S. Mayer, section chief 
his section is responsible for a va 
riety of components, from tube bases 
to circuit breakers, from metallic-plate 
rectihers to rotating shaft seals, from 





mall panel meters to pilot lights 
> High-lemp Rectifier—Rectifiers made 
from titanium dioxide appear to be 
capable of operation at temperatures as 
high as 200C, considerably bevond the 
limit on present selenium rectifier 
Maver report Phe new titanium d 
oxide rectifiers also appear to have high 
back impedance, low forward imped 
ance, and to maintain their character 
istics with temperature and age. ‘Hhi 
makes them extremely attractive for use 
vith magnetic amplifiers, Maver notes Ask for o 
The trend toward building test cit ts 
cuits and devices into avioni ub facilities re] 
semblies to permit operators or main telling how we 
tenance men quickly to spot a bad unit can serve you. 
should get a boost from a tinv micro 
ummeter developed for this section 
Onlv one inch in diameter, the meter de > 
has a 270-deerce scale which gives ex qetny THE W. L. MAXSON CORPORATION 
cellent readability despite its small size 160 West 34rn Sreeer, New Youk 1, New York 
Phe device was built by International Plants at Long Island City, N. ¥. and Old Forge 


Instruments. Inc., of New Haven, Conn 


Pennsylvania 





> General Engineering Section—Th« — 
vastly increased use of avionics in ait \ 
craft and missiles has prompted mam } 


to wonder whether this country could 


produce cnough avionics to sustain a 
full-scale shooting war. The problem | 


particularly acute because of the lar 


amount of hand labor involved in pre 
cnt fabrication methods | FIRST IN STAINLESS STEEL | 
Vhis explains why the General Engi 
neering section has launched a program | FASTENINGS | 


it Stanford Research Institute to de 
velop techniques and machines for pro AVIATION FOUIPMENT 


N 
ma Cor 


ducing avioni device witomaticalls 
and with practically no hand opera pcoape 
tion stecl fast ‘ 

Ihe Army Signal Corps ind Navi INSTOCK 
have somewhat similar programs under 8,000 
wav, according to Yale Jacobs, section 
chief, but he savs that the project is so 
important that “many heads are needed 
to investigate all possible approaches.’ 
> ‘Two Tasks—One of the General En 
gineering section’s major tasks is to 
foster and develop new avionic fabrica 
tion techniques, including miniaturiza 
tion, cooling and automatic production 
Ihe other task is to devise ways for 
quickly supplying equipment manufa 
turers with information on the avail 
ability of components they need g 4 

In fostering new fabrication tech > 


Tig ue > the section operat inl several ANTI-CORROSIVE Yan \m@.iellliat co:, INC 
~~ 


\\ 5 ) i) y] 0) | iv oy 
i\ On the problem of designing < Sactiatan tiie 


adequate cooling provisions into avioni m New York 


equipment, the section has established “Nd 
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Twin Coach has what it takes 


Experienced aircraft specialists . . . latest equipment . .. modern 
plant facilities... and a reputation for meeting or improving 


on production schedules — that’s Twin Coach Aircraft Division. 


This combination means that prime contractors can turn 
over tool design and construction to Twin . . . can rely 
on Twin's producing assemblies to specification, in quantity, 


TWIN COACH AIRCRAFT DIVISION j } 
on schedule. Modern facilities, modern equipment, 
is currently delivering major . 

. »mbliie ‘ ==s 
Gietrame emometies for hercaptors, and experienced manpower make Twin Coach a dependable 
bombers, search and attack planes, 
fighters and triphibians. source for every type of major airframe assembly. 


A nid 
A —_— 
rai ? 


* os 
l paced Zz ys a 


(‘S twin cosen ag = 


‘eragt L) WAAbLO/ BUrEALo, N.Y. 
TWIN COACH PRODUCTS: 


AIRCRAFT ASSEMBLIES * MOTOR COACHES + TROLLEY COACHES * SUPER FREIGHTER CARGO TRUCKS 
* FAGEOL GASOLINE AND PROPANE ENGINES * FAGEOL-LEYLAND DIESEL ENGINES 
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PRESSURE 
CONTROL 
MECHANISM 


Kenyon PN 11088 
FUEL TANK PRESSURE CONTROL VALVE 


. Delivers cir from ram to tank 
Closes off air supply at designated pressure 
Bleeds any excess pressure in tank to vent 


Components Test 


New cd 


ponents By 


test ind ( 
Pest bran 
Test 
ompleme 
hamber 
ity lit 


Mmcasiuning 


t f rack 


Other f 
ment of 
langent o 
S OU mie 


vices produced in the ¢ 


valuation in the Componer 


h 


facilitic 


nit i 
iltitude 
Til 

the th 
nit 
wility 
dielectric 
f diclectri 
over a temp rature 


S00 


permit the 
constant an 


! 
material 


velopment branch underg 


PICASUIE 


. Automotically dumps pressure during or after taxi-ing to per 
mit safe, immediate refueling. 


SWING CHECK VALVE 
Connections per AND 10060 
shown, Available in 1%", 1%”, 
and 2” tube sizes. Also made 
with flanged ends or combina 
tion flanged and tube ends for 
individual needs, High flow, low 
cracking pressure. 


Kenyon PN 11019 


KENYO 


INSTRUMENT CO 


INC 


Kenyon PN 11180 


Oil TANK FILLER- 
SEPARATOR VALVE 
Isolates cold weather start 
ing oil in diluted oil tank 
from requiar engine oil in 
main tank, yet when re- 
quired permits filling of di- 
luted oi! tank with regular 
oil during normal filling 

operation. 


1345 NEW YORK AVENUE 
HUNTINGTON. STATION 
L.1., N..¥ 
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FINE 
ORGANICS 
OFFERS 


qualified facilities 

for research 

and development work 

on corrosion inhibitors, 
propellants and explosives. 
At the present time 

we are serving the 


BUREAU OF AERONAUTICS 
and the 


BUREAU OF ORDNANCE. 


\ 


In 1953 ha 


more users are turning to 


FINE ORGANICS 
RESEARCH FACILITIES 
and AVIATION CHEMICALS 


for their superior effectiveness, 
economy and safety. 


PRODUCERS AND DEVELOPERS OF 


* CLEANERS 

ALUMINUM BRIGHTENERS 

AND POLISHERS 

CARBON REMOVERS 

ENGINE CLEANING COMPOUNDS 

DE-ICING COMPOUNDS 

DEODORANTS AND DISINFECTANTS 

PAINT STRIPPERS 

INSTRUMENT PARTS CLEANERS 
FINE ORGANICS qualify under U. S. 


Government specifications on the above 


products \ 


Write for 


4 \ complete information 


Ve 


FINE ORGANICS inc. 
211) East 19th St. + New York 3 


Aviation-Industrial 
Division 
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parts in the Component 
branch 

@ Dielectric Test, under Ml. W. Miller. 
@ Resistance, Inductance & Capacitance 
Fest, under J. F. Rippin 

© Mechanical ‘Test, under C. W. Mi 

Dowell 

@ Klectromechanical Test, under W. EF 
Deis 

© Atmospheric, under J. C. Wightman, 
carnes out environmental tests for the 
other sections 

@ Calibration & Standards, under R. W. 
Stolzenbach, is the “little National Bu 
reau of Standards” for the Air Force 

It provides calibration facilities for in 
truments used in all other WADC labs, 
ind coordinates such work for all other 


ARDC center 


Deve lopme nt 


Electron Tubes 


In the fall of 1950, the Strategic Air 
Command reported that roughly half of 
its aborted missions were caused by 
failures of electron tubes This illus 
trates the of deve loping 
tubes specifically designed to withstand 
the rigors of the airborne environment 

the assignment of the Electron Tube 
branch 

he branch is divided into six se 
tions 
e Transistor, under R. D. Larson 
© Receiving Tube, under L.. L.. Gibbs 
@ Special Tube, under W. H. Nelson. 
© Transmitting Tube, under J. R 
Haves 
¢ Tube Techniques, under Dr. O. M 
Stuetzer 
@ Tube Test, under S. Badger 
> Transistor Section—Development of 
transistors capable of operating at the 
high temperatures encountered in ait 
borne use is one of the programs under 


importance 


wav in the Transistor section. 

Silicon looks promising as a high 
temperature transistor material, Lar 
on reports, but it is difficult to produce 
in the required degree of purity 

Another project is aimed at improv 
ing transistor reliability and the con 
tractor is reported to be making good 
progress. Hermetic ippears to 
sOlve the reliability problem for grown 
junction transistors, Larson says, and 
he adds that all manufacturers are going 
to hermetic sealing 

Asked about power transistors, Lar 
son reports that an undisclosed manu 
facturer has demonstrated a_ transistor 
capable of handling 40 watts, and he 
adds that transistors capable of power 
outputs of one to five watts should be 
in pilot production by the end of the 


sealing 


year 
Larson also reports that a manufac 

turer expects to have germanium diodes 

capable of handling up to 50 amperes, 


j 500-fold mcrease over the pre ent top 
ibout 100 ma. Larson also 
tetrod 


rating of 
noted a trend to four-eclement 


transistors to achieve impr 


tion at higher frequencies 
> Receiving Tube Section ere IS a 
two-pronged program unde1 in the 


Receiving ‘Tubs 
ind more reliable tubes 


ection ti 


One, an imterim progra 
more rigid pecih itions, 
ind test, to maintain Improves 
ontrol on existing tube d 
program, known as the 6000/CT 
tubes, or Military Control El 
tubes, has resulted in much mor 
liable tubes, based on limited « xperience 
tO date, i cording to | | Gibb 
tion chief. When sufficient quantiti 
of the MCET units are available, the 
vill be recommended for use in all Al 
quipment, Gibbs indicat 

Ihe second phase of the program i 
cffort funda 
in tube design and con 


i long-range involving 
mental changes 
truction—fer example, the use of cer 
mic envelopes instead of gla 
Another objective is to design th 
tube so it can be mstructed large 
from pieces that can be punched o1 
drawn on automatic machines, elimi 
nating most or all manual operation 
This is expected to produce more 1 
liable tubs 
> New Ceramic Tubes—Raytheon Mfg 
Co. has developed a ceramic tub 
equivalent of the 6L6 beam power tubs 
which can be ope! ited at a te mperature 
of 250C without derating. The new 
tube is onlv yeth the size of a conven 
tional metal 61.6 which is onlv rated 
for operation at 70 
Gibbs 11 Ravth 
three other ceramic tube tvpes using 
imilar construction: one is a_ video 
umplifier, another is a half wave re 
tifier, and the third i 
Ihe tubes’ compact constru tion and 
the use of ceramics should make them 
extremely rugged, Gibbs believe He 
ivs thev are still in the developmental 
tage and not readv for production 
> Transmitting Tube Section—Ther 
izable improvement in the 
stability of some magnetrons 
used in radar is the result 
of develop nt program sponsored by 
the Transmitting Tube section, accord 
ing to EF. L. Breen. The ircful selec 
tion of materials used in constructing 
magnetrons prevents changes in phvsi 
il size of the cavity due to 
ture changes, giving improved stabilits 
Breen also notes similar improve 
ments in the stability of reflex klystron 
making them relatively unaffected by 
temperature and altitude changes 
P Special Tube Section—Cathode ray 
clectron beam) tubes and thyratron 
ire the major concern of the Special 


on is developing 


1 low-mu triod 


h 1S been 1 
frequency 
irborne 


tempcra 


lube section 
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\ recent development is a very-high 
intensity direct-view storage tube which 
can be used to display visual instru 
tions transmitted from the ground, o1 
could be used in a radar scope. The 
tube, developed by RCA, produces a 
blinding” illumination of 5,000 foot 
lamberts, according to W. H. Nelson 
section chief. This section h recently 
launched a program to develop a long 
persistence color CRI 

I'wo recent developments may find 
widespread use as built-in fault-indi 
cators for avionic sub-assemblies. One 
is a tiny cathode ray tube (1 in. dia. x 3 
in. long) which can display significant 
waveshapes. The other is a tinv “magi 
eve” tube (3 in. dia. x 1 in. long) which 
has two voltage indicators capable of 
siving an approximate indication of 
voltage magnitude without disturbing 
high impedance circuit 
> Tube Techniques Section—Applicd 
research into the physics and chemistry 
behind transistor and vacuum tube op 
eration is done in the Tubs Technique 

tion under Dr. O. M. Stuetzer 

In the uirse of this work D: 
Stuetzer invented the “fieldistor,” a 
type of transistor in which the input 

onal controls output by means of an 
clectrostatic field 

Advantage of the fieldistor is it 
lesirable high input impedance: d 
idvantage is the difficult fabrication 
technique involved in its construction 
> Tube Test Section—Newly ck veloped 
transistors and tubs ire put through 
their paces in the Tube Test section 
which serves the other sections in thi 
branch much like the Components Test 
branch serves the Component Develop 
ment brancl 

This section is equipped with latest 
test equipment for evaluating transistor 
performance, including noise, imped 
ince, four-pole parameter, rise, fall and 
delav time 


General Purpose 
Test Equipment 
The General Purpose Test Fquip 


ment branch is divided into three sec 
tions, with these responsibilities 

@ Development. General purpose test 
equipment such as ammeters, ohm 
meters, multimeters, vacuum-tube, volt 
meters 

@ Measurements & ‘Techniques. De 
velops new measurement techniques to 
permit the use of simpler, less expen 
sive test equipment 

e Interference Reduction. Develop 
new techniques for inter-equipment in 
terference reduction and establishe 
tolerable limits of radiation from in 
dividual eauipments developed by all 
other WADC laboratorie 
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eeety THE W. L. MAXSON CORPORATION 


if 1 Youk 1, New Yorn 


nd Old Fi Ponnsyltanta 


_ 


Leaders of Aircraft — Select $.$.P. Tapered Tube peak 


Boeing B-52 engi ing ers de uinded»tapered tube.ducts for DE-ICING , app! 
} AMERI( AS binneet Laps t and hardest-hitting bom ber Ue fact 
vy feletied’ STAINLESS STEEL PRODUCTS tapered tubing—the leading produty, for 
eading edge ducts. 5.5.P. tapered tubing yoves weight’ fit ructure better 
means it is possible to put DE-IC ING closer to the leading edge reduce 


ses due to radiation and gives better flow characteristics 


lapered tube e but 
STEEL PRODUCTS ' fan 
s dependable engine 
OV. SAV EERVAMDO BE now serving Ame: 
BUREAVA. CAL RAE mC Aviation Industry 











JET ENGINES 
General Electric J47 


GUIDED MISSILES 
Chance Vought “Regulus” 


Douglas RB66A 7) 


gieiers *) 


Li 
Dre! 


tility is recognized by 
manufactur 





bag 
7 


| . time in origina! assembly — and 
} at each inspection, repair or overhaul. A quarter turn 
er so firmly it cannot vibrate open. 
pf.coverings or interior panels, where 
has relied on Camloc 
performance. 


ep ast, Camloc will continue to keep pace 


j id oll — of the aircraft, 
a ustries. 


Write for information on the 
new Camloc line of heavy duty, 
quick opening latches 


MAIN OFFICE AND FACTORY 


STENER 22 SPRING VALLEY ROAD, PARAMUS, NEW JERSEY 
WEST COAST OFFICE 


POR ATION $410 WILSHIRE BOULEVARD, LOS ANGELES 36, CALIFORNIA 


fhe 





On the GROL ND... 


Speed of SOUND... 


REF Means Controlled Quality! 


Quality control follows all REF products 
from tooling through fabrication, heat 
treat, precipitation hardening. welding, 
alodizing, assembly and finish. You're 
sure of “aircraft quality.” whether your 
product flies at the speed of sound or 
never leaves the ground. 





Console and Chassis manufactured to ex- 
acting tolerances by REF for Bendix and 
DuMont Laboratories, Detail parts were 
made with special care ... to provide 
interchangeability between console and 
chassis. 


aoe. A 


Air Portable Test Bench, designed and 
manulactured for Sperry Gyroscope. 


- 
Nose Wheel Doors for 
Grumman's “Albatross” q 
Rescue Ship. h 
fn 


Manufacturers of j 
i | 


SEND FOR OUR FACILITIES REPORT 


: oe 
(eluding 
con we Ration 
397 Jericho Turnpike 
Mineola, N. Y. « GArden City 7-0790 


West Coast Office 


15117 Ventura Bivd. Sherman Oocks, Calif. 
STate 4-1662 





WADC’s Armament Laboratory: 


B® AVIONICS 





Where Avionics Joins Firepower 


Dayton, Ohio—It was little more than 
10 years ago that a group of high-rank 
ing Air l’orce officers visited the General 
Electric plant in Schenectady to see a 
demonstration of the then radicall 
remote-control turret system to bi 
on the B-29. ‘The officer 
pressed to see two large twin-gun turrets 


mall 


Hew 
used 


wer quite nat 


being remotely positioned from a 
gunsight 40 feet away 

lhen one of the generals walked over 
to look inside black 
His jaw dropped is he counted 
12 vacuum tubes. What he 
walked away left little doubt 
thought that vacuum tub 
place in aircraft armament 

Today, WADC’s Armament Labora 
tory might well be called the Electroni 
Warfare Lab, if that 
carlicr been applied to electron 


one of the tem’s 
boxe , 
iid as he 
that he 


name had not 
coun 
termeasures groups elsewher 

In 10 short years, the 
backbone of 
But there is a 
that avionics can not do 
the »¢ 


must be de 


vacuum tube 
urcraft 
growing 


has become the 
armament 
awareness here 
it single-handed; that 
avionic armament systems 
signed to accommodate better the hu 


complex 


man operator who must use them and 
the men who maintain them 

P Bombing Accuracy Up—Despite thi 
fact that tends to 
deteriorate as and alti 
tudes ichieving 
better radar bombing accuracy in any 
weather than we got at World War Il 
speeds and altitudes by optical means 
cording to Lt. Col. S. C. Phillips, 
chief of the Plans Office in the Arma 
ment lab. Major credit goes to the new 
K-series (radar and optical) bombing 
and navigation system. On 
this system reportedly weigh 
and uses 

Not 


charged 


bombing accuracy 
bomber speed 


INCTCASC we ar now 


version of 
1.700 Ib 
365 vacuum tubes 
ill of this complexity can be 
solely. to 
accuracy. In our new B-47 jet bombers, 
a three-man crew performs the task: 
that kept 11 men busy in World War 
I] B-29s. For example, a single B-47 
crewman naviga 
tor, and radar operator 

his the K-system to per 
form automatically of the fun 
tions performed manually on previous 
bombing systems, and this means more 
complexity, according to It. Col. W. 
M. Hilt, chief of the Strategic Bombing 
branch 
> No End in Sight—As bomber speeds 
go even higher, bombing and naviga 
tion systems will even mort 
complex, Hilt predicts. More auto 
maticitv will be needed because human 
reaction time can’t be speeded up to 
match higher bomber speeds 


increased bombing 


serves as bombardier 


re quires 
Tan 


become 


With 
must be 
target so the 
must be able to “acquit 
ther Phillips 15 
New-t px 
vill permit bombing 


increased bomber speed, thi 


omb released farther 
bombing 


” the t 


from the 


out 
bombing tem 
vithout usil 
target-derived data, are under 
ment, Phillips says 

> Lessons From the Past—Th 
tion from simple optical bombsights to 


] 
evolu 


omplex avionic bombing tems ha 
been a difficult on Armament 
lab is trying to apply the painfulh 
learned lessons of the past to its m 


| OT eX unple 


ind th 


bombing tem 
e System Engineering. When radar 
vas first applied to airborne armament 
late in World War II, it proved exp 
dient to radar t xisting 


irmament by means of adapt 


“marry” the 
riage boxes” 

Experience showed that the m 
plex sub-systems were not casily mated 
The Armament lab found that it didn’t 
have suficient manpower! facilit t 
handl svstems-cngineernmn 
omple x 

Present practice is to 

stem responsibility to a sin 
ontractor. ‘This assure 
fem integration and minimum svste1 
weight and volum ording to P. ] 
Koenig, technical director of the Arma 
ment lab 
e‘Vhe Human Factor. As th 
pert TT 


system 
moplet 
? 
prime 


optimum 


ments for weapon tem 
increase, it becomes necessar 
ittention to the relationshi 
ind hi equipm 
ha le irned tha 


easy to pr rt 


MOre 
tween the man 

Phe Air Force 
tions which are 
i training flight ma 
nd difficult under the sti 
onditions 

bor 


1) pre 


pro\ 


example radai 
ented to the bombardier nm 
familiar fashion hese 
being ipplied { I 
bombing svstem rar wn 1 ord ng 
both Phillips and Hilt 
© Reliability. In 1950, the Ai 
was experiencing a large number 
iborted training missions and 
vacuum tube 
liabil 


Onl 


natural or 


prim iple ire 


mans 
these wert charged to 
ionic equipment failure Unr 
of increased 
plexity, at least in the earl gi if 
equipment design 

Project Reliable was formed in 19 


to find the 


itv is one « ONSCQI mIc¢ 


basic caus of armament 
system unreliability, to clean them up 
ind to project that knowledge into 
future designs On phase of thi 
program was to produce more reliable 
vacuum tubes which the Electroni 
Components Lab has achieved through 
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INFORMATIVE! 


The story of the World Famed OSBRINK PRECISION SAND CASTINGS 
told on film—in technicolor 
with detailed narration! 


Acclaimed by Engineers, Designers, Executives as a “NEW DESIGN TOOL”— 
Should be seen by everyone in the Aircraft Industry.” 


TEXAS INSTRUMENT COMPANY'S 
SONAR REEL ASSEMBLY 
DEVELOPED FOR CASTING 

WITH OSBRINK MFG. CO 


Available for group showing by request to your Organ- 
ization! See how great aircraft companies reduce parts 
cost by having them “Cast to Size’’—How Castings can 
replace fantastic fubrications—How advance prototypes 
solve production design problems in Magnesium and 
Aluminum. Write 
R. H. Osbrink Mfg. Company 
6917 McKinley Ave. 
Los Angeles 1, Calif. 








; 








Radio Telemetering 
Data Handling 
Vehicle Instrumentation 
High Speed Sampling 


Research, Development, Design, and Production Services 
Involving Specialized Application of the 
Principles of Electronics, Mechanics, and Optics 





Your Inquiries Are Invited — Wire, Write or Phone 


APPLIED SCIENCE CORPORATION OF PRINCETON 
P. O. Box 44, Princeton, New Jersey e« Plainsboro 3-4141 


ALTITUDE 
SIMULATION CHAMBER 


“7” @ Altitude Range to 120,000 feet. 
@ Temperature Range from 300 F. to 
140 F. 
® Micrometer Tempercture Adjustments 
hold ~2 F 
@ Compact Design. Requires less Floor 
Space 
@ Humidity Cycle available 


Providing extreme flexibility in temperature and 
vacuum ranges, M & M Altitude Simulation 
Chambers give you precise control and easier, 
simpler operation that will reduce test costs con- 
siderably. Custom-quality built in every detail, 
M & M Chambers are designed to meet Govern 
ment altitude simulation test standards, Avail 
able with many optional features to speed test 
ing, such as Program Heating, Cooling, and 
Humidity Cycles, Automatic Recorder for con 
trolling and integrating temperature, humidity 
and altitude. Write for details on Altitude SIM 
ULATION Chambers as well as M & M Cold 


Temperature Test equipment 


MURPHY « MILLER, Inc. 


South Michigan Avenue Chicago 5. Illinois 


8 AVIONICS 


its Military Control Electron 
gram 

Project Rehabl lesson ire 
ipplied to new bombing tem Lilt 
! These will have 20, no-go t 
testers built in to enable the bombar 
to check out his system in flight. If 
he finds a malfunction, he can isola 
it bs witching to another mod 
operation, in many mstance 

air yvstem is beme designed using 
highly “unitized’”’ construction, to per 
mit quick replacement of faul unit 
Improved ground maintenance tester 
have been deve loped to expedite ystem 
test and trouble-shooting, Hilt add 
P Avionic Impact On Fighters—lo1 
many vears, fighter irmament 
of gun ind a unple ring 

ight, but avionics has changed 
with HNPTessive re ult Sizabl cit 
for the overwhelming Sabre-to-MiG kill 
ratio in Korea (which from May to the 
end of June was 74 MiGs, zero Sal 
given to the computing gunsigi ind 
its Companion range radar ] 
G. C. Clementson, chief 
Gunnery branch 

Although much has been written in 
praise of the computing gunsight, Col 
Clementson empha izes the important 
role of the range radar set which mea 
ures the distance to the target and 
teeds this information into the comput 
ing gunsight 

Phe gunsight computes the 
which the Sabre guns must b 
thead of the target’s present 
This “lead angle” is the prod 
targct velocity and (essentiall 
range Thus a 10 crror 
formation means roughh 
in lead angle computation 
completely miss the target 
> Impertance of Range Radar—Befor 
the advent of range radar, the pilot had 
to turn a small knob to 
diameter of a circle of dots in 
sight so that thev continuously spanned 
the target. He had to do this in the heat 
of combat while he Wa inultanecou 
trving to mancuver his plane into p 
tion, adjust engine power, and anythin 
clse that might come up. The result 
was very inaccurate range data for the 
gunsight computer, and poor trackins 
viving incorrect lead angle computa 
tion 

With ran radar, th 
centrat on tracking h 
the radar continuously pump 
range data into the eunsight 
> Aware of Complexity Dancers 
entson show 1 keen awaren 
dangers of going overboard in 
irmament complexity. For exa 
told Aviation Week that hi 
is currently analyzing two n fi 
cunsights to determine which should 
into production as a replacement for 
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lhe other 
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hould therefor 
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under con 
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gunsight now in use, 
construction and 


tion, Clementson say 

In weighing these two new eunsight 
vs that the 
sight could be as reliable as thy 
after a suitabl 
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Clementson more complex 
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Ihe trouble is this: if the 
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prolonged thy cquipmcnt will 1 bla h 
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acgree of reliability. is 


ma ceptablk 
ichieved, Clem 
cutson say 

P Interceptor Fire Control—Interceptor 
ystems developed by 
Ilughes Aircraft and currently in’ use 
on the F-S6D, k-94C, and F-S9D, have 
increased the probability of locating and 


i factor 


hire control 


destroying an cnemy bomber b 
of 10:1, Clementson « 

This ratio 3 
with airplane capability if it had no an 
borne 


stimate 
based on compariso 
fire-control system and had to bi 
directed by 


GCI 


Present interceptor radar fire 


ground controlled mterc pt 
radar 

ontrol 
ystems enable the pilot to spot a target 
in any weather 


ily calculate 


COUTSE 


\ computer automaty 
the required interceptor 
ind in versions, the auto 
iutomaticalh 
plan into the 
holds it on the 

More advanced svstems under wat 
t Ilughes will fire the Hughe 


oped balcon air-to-air missile Lhi 


SOTTIC 
pilot maneuvers the an 
correct position and 


calculated course 
devel 
expected to imcrease the probability of 


LICE ful 


Clementson savs 


considerably 
it will 
interceptor to open fire at 
target, 


to cnemy 
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hor one thing 
cnable the 
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ercater distances from the 


ng it less vulnerable bomber 
countcrhre 
>» Bomber 


fol whi h the 


Defense—Bombecr defense, 
vacuum tube was first m 
mito the field, hia 
hard hit bv recent avions id 


troduced armament 
pccen 
Vance The new automat 


miter ceptor 
tems and guided miussile 
cnious threat to bomber deten 
iccordmg to Major kk. O. Godtre chict 
of the Bomber Defense branch 

uld be po 


tre-control 
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2 Codtrey i\ if pa ( ind veight 
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COATED 
FABRICS by 


NYLONS 
FIBERGLAS 
COTTONS AND 
SYNTHETICS. 
To meet government and 
aircraft specificatroms. 





WAY BACK WHEN... 
They locked the barn 
to protect the aeroplane 


They lock the cabin (with Adams-Rite 
Locks) to hold in the pressure 


NO. 1607 
LOCK ASSEMBLY 


et 


NO. 1563 
LOCK ASSEMBLY 


© e 


NO 876 AUXILIARY DEADLOCK 


j f 
bs dewe t A e 
{ 


The Adams Rite locks shown above ore only a few 

somples of mony custom-designed locks now bei: 

made. For door boltir 
exterior door locks—b 


jy systems-—emergency ex 
lkheod door locks ar 
ask Asoms-Rite— heodg 


Y 


Midwest Representative Geo 


cloung device 
locks 


Canadian Representative 











Condensed Data 
Range: 0-15 psi, absolut 
Resistance: 7500 ohms 
Maximum voitage: 75 
Resolution: 4% 
Accuracy: 2% of full scale 


volts 


Typical Applications 
Se vos 
altitude 
Computers 
Fire Controt 
Telemetering 
Recording 


Vary servo loop gain as a function of 


Voltage divider, P total/P static 
Air density measurements 
Pressure transducer 

Pressure transducer 


Write for 
Bulletin No 
71-5 tor 
further details 


TRANS-SONICS, INC. : 


7 Forest Street, Bedford, Mass. 


NEW AIRCRAFT 
SERVO COMPONENT 


The Type 71-5 Baroresistor is @ pressure ac 


tuated potentiometer designed for operational use 
in aireraft. it features: 

HERMETICALLY SEALED MECHANISM 
winding and operating parts 
are hermetically sealed in a vacuum. Pressure is 
applied inside the bellows only Therefore, the 
Type 71-5 Baroresistor is not affected by dust 
fungi, or moisture 


The potentiometer 


RUGGEDIZED CONSTRUCTION 


A special high force mechanism was developed 
for the Trans-Sonics Baroresistor to avoid the 
necessity for employing micro force potentiometer 
elements. Shock of 30g in any direction will not 
cause electrical discontinuity 


MACHINE CALIBRATION 


Each instrument is calibrated by machine and 
its performance is automatically recorded as a 
graph of resistance versus pressure Every turn 
of the winding is inspected All electrical charac- 
teristics are automatically checked in an eleven 
stage inspection cycle 


TECHNICAL REPRESENTATIVES 


Dayton, 0 
Telephone 
Hemlock (254 

Seattle, Wash 
Telephone 
Main 7005 

Houston, Tex 
Telephone 
Monroe 5-5¢ 

Cleveland, 0 
Telephone 
Yellowstone 


Los Angeles, Calif 
Telephone: 
Cumbertand 3.4143 

San Francisco, Calif 
Telephone 
Lytell 3.2189 

St. Louis, Mo 
Telephone 
Sweetbriar 2175 

Detroit, Mich 
Telephone 
Broadway 1.2900 


Price 
5.00 


Short delivery 














Well Guarantee 

PERFECT UNIFORM TWIST 
INCREASED PRODUCTION 
LOWER COST by 

at least 


50% 


savings 


Produces either RIGHT or 
LEFT Symmetrical Twist 


SIMPLE TO OPERATE 


NO MARRING, FRACTURING 
OR DENTING OF WIRES 


COMPACT... will get into 


those impossible areas 
HARD-CHROME FINISH 
A GUARANTEED PRODUCT 


riptw 


$24 cach (F.0.8. Burbank) 


Manufactured by SAN 


FER AER 
to 


For further information, write 


EXCLUSIVE SALES ANDO SERVICE 


HERCO PRODUCTS 


FOR SAFETY WIRE 


oe 
ha (yr 


sf usea 


ts mig. by 


1311 W. MAGNOLIA BLVD. 
BURBANK, CALIFORNIA 
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the NEW TREND in AIRCRAFT POWER SUPPLY! 





AVIATION’S growing trend from generated DC 
to 400 cycle AC has created a broad need for 
rugged and reliable power supplies to furnish 
DC voltages where required. 

To serve both ground and airborne appli- 
cations Federal has developed an extensive 
line of high-quality equipments... without 
expendable parts that require frequent re- 
placement. All are powered by Federal sele- 
nium rectifiers ...outstanding for long life and 
trouble-free service! 

The equipments shown here are but a few 
of the types now available from Federal for 
a wide range of aircraft applications. 


”™ 


Federal 


is ready to meet your requirements 
with compact, efficient, dependable 


SELENIUM RECTIFIER 
EQUIPMENTS 


2 TYPES OF FEDERAL GROUND POWER SUPPLIES 


FTR-3438 Meets MIL-P6905 and ap 
plicable portion of BuAer-38A1B9-C 
Output voltage fixed at 30 volts, 200 
amps. Adjustable to 26.5 to 31 volts 
200 amps. Input— nominal 200 volt 
400 cycle. No moving parts. Tests 
show this equipment far surpasses 
performance of comparable units 
now in service 


FTR-3181-AS Used in starting aircraft engines and in servicing. Converts 208 
230 volts, 60 cycles, 3 phase AC power to 28 volts DC with rated current of 130 


amps 


Requires little attention 


In case of overload or short circuit, the circuit 


breaker will trip. Should the fan fail, the selenium rectifier will start to heat and 
thermostat contacts will open and ‘trip input breaker. With skids or wheel 
Approx. weight is 250 Ibs. Also in sizes rated to 400 amps 


EXAMPLES OF FEDERAL AIRBORNE POWER SUPPLIES 


FTR-3125-AS 
AC Input: 190 to 210 
volts; 380 to 420 cy- 
cles; 3 phase. 
DC Output: 21 am- 
peres;21 to 32 volts; re- 
sistive-inductive load. 


Federal’s Application Engineering 
Department is ready to assist you 
in designing aircraft power supplies 
to qualify any or all of the follow- 
ing Engineering Tests 

UNDER MIL-E-5272 
@ Salt Spray @ Altitude 
@ Fungus @ Vibration 
@ Sand and Dust @ Shock 
@ Humidity @ Temperature 





FYR-3146-8S 
AC Input: 195 te 210 
volts; 380 to 420 cy- 
cles; 3 phase. 
DC Ovtput: 50 am- 
peres; 24 te 31 volts; re- 
sistive-inductive load. 


FTR-3431-AS 
AC Input: 195 to 210 
volts; 380 to 420 cy- 
cles; 3 phase. 
DBC Output: 100 om- 
peres;24 to 31 volts; re- 
sistive-inductive load. 


LET Federal HELP YOU solve your aircraft power supply problems. 
Get the benefit of the 4 decades of technical experience behind 
“America’s first and largest menufacturer of selenium rectifiers.” 


For information on equipments or cpplication problems, write Dept. E-1110 


Federal © 


ete 
“ 4, 


Telephone and Radio Company 


100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 
In Canada: Federal Electric Manufacturing Company, ttd., Montreal, P.Q 
Export Distributors: International Standard Electric Corp., 67 Brood S1., N. Y. 





@ AERO-MEDICINE 


Airman Survival Is Aero Med’s Big Job 


Dayton, Ohio—An acrosol bomb, a tight-fitting nylon suit and a can of 


rations have one common denominator—survival 


The bomb contains Acroplast, a new spray-on surgical dressing for treat- 


ing burns. It can be applied by anyone in minimum time and can save 


aircrew lives otherwise lost to fires in the air. 


The suit is the ‘T-1 partial-pressure protective garment. 


Already it has 


saved several extremely valuable test pilots and more than $18 million worth 


of aircraft they were flying. 


'he can is part of a survival kit for downed pilots and crew. The kit fits 


under the seat, and will shelter, feed and arm the crewman. 


of the items that are 
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Acro 


Mmcaicine, 
the primar Medical 
Laboratory 
> Work Defined—“We'r 
with basic and applied research in the 
human factors,’ ud Col. Robert H 
Blount, Chief of the laboratory at 
Wright Air Development Center 

In military 
is twofold 
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based on scientific 
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actual develop 
formal language, our job 1s 
man im an airplane and to 
keep him alive.” 
How well is that 
Is the laboratory abreast of thi 
performance 
task of the 
I belic vce we ai keeping pace ; id 
Lt. Col. C. C. Cain, who is Chief, 
Opcrations and Plans. “In one instance 
least, we're ahead of the aircraft 
ign. We try to get at the job 


job being done? 
aircraft 
required for the military 


future? 


I-1 PRESSURE SUIT is high-altitude emergency garment with automatic operation. 


392 


about five years ahead of the time it 
will be needed.’ 
>» Way Up High—Cain told Aviation 
Week that it was Boeing's big B-29 
Supcrfort that ave the first indica 
tions of human factors in aircraft de 
ign 

It was the first plane we had that 
could go high enough on routine mis 
ions to introduce problems,” he said. 
It was the first plane designed to 
1 degree of comfort and effi 
routine 


provide 
iency for the aircrewman on 
mission 
lemperature and pressurization for 
crew compartments, as well as improved 
crew workspace, indicated a realization 
of the human requirements on the part 
of the designers of that particular au 
craft.” 
Cain pointed out that the inevitable 
to acro 
requirements 


design compromise is not new 
medical specialists. ‘The 
for high performance generally 
cutting down weight and 
tional area, and this makes the 
medical job tough. 

> Information  Lacking—“Onc 
information is lacking,” 
number of missions 


mcan 
CTOSS-SCK 


acrTo 


place 
where said 
Cain, “is on the 
during a combat tour where the pilot 
uses his Also 
we don't have enough experience with 
combat at high altitudes to show the 
vulnerability of cockpit pressurization 

“Then there’s one big problem: Do 
we make the aircraft and operator a 
combination to accomplish a mission 
or do we want to use safety equipment 
to rescue the human operator? We 
don’t have the that on 
P Recent Developments—These ar 
some of the devclopment projects that 
have out of Aeromed lab during 
the past months 
@ Resuscitator of 
This little umit can be 
that there is a low-power 
trical source 

lor example, at 
even in a car, where it can be plugged 
into the cigarette lighter. It produces 
positive and negative pressure, and will 
altitude for use in combat 
or evacuation aircraft 

The unit is about as big as 
fist and there is no 
equipment. Its development won for 
Henry Seeler the 1952 ‘Thurman H 
Bane award of the Institute of the 
\cronautical Science 
e Coordinated cockpit arrangement. 
\s one result of this continuing pro 
gram, accidental raising of the landing 
gear on the ground has almost been 
climinated. ‘This preva 
lent accident becaus« 


emergency equipment 


answer to 


COTHC 
extreme versatility. 


connected any 


where elec 


home, in aircraft, 


operate at 


a man’s 
. 
supplemental 


used to be a 
of contu on be 
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tween flap selector and gear retraction 
lever. 

¢ Liquid oxygen converter. This item 
rose out of the obvious space saving 
afforded by using liquid instead of 
gaseous oxygen. The ‘Type A-3 Liquid 
Oxygen Converter is now a standard 
item scheduled for installation in the 
Republic F-84 series. 

e Minimum simulation for maximum 
effectiveness. The high cost of flight 
simulators—approaching half that of the 
airplane itself—stems from the amount 
of simulation worked into the design 
of the trainers. But in some cases too 
much simulation has been found to 
1educe effectiveness in training. 

One of the current jobs of Acromed 
is to figure just how much simulation 
is necessary—or in other words, where 
is the poimt of diminishing return? 
e New anti-G suits. There have been 
two new types of anti-G suits de 
veloped which raise the protection level 
about 3G above average tolerance, to 
an over-all level approaching 7G. Onc 
byproduct G protection now = ap 
proaches the values obtained by prone 
flight and poses the question of th 
practical value of the prone position 
in the plane from a physiological view 
point 

Drag reduction requirements of su 

personic flight may still necessitate 
flush cockpits, forcing use of the pron 
pilot position. 
e New inflight meals. Aluminum foil 
packs are the basic idea behind a new 
scheme for inflight feeding of bomber 
and transport crews \ minimum of 
inflight preparation and expense can 
produce freshly cooked, . nutritious 
meals 

Part of the same program is a new 
galley developed for MATS. It can bi 
loaded aboard the aircraft bv a lift 
truck, and comes in modular units so 
that several can be stored casily in a 
large plane Service from the unit is 
expected to consist of sandwiches, soups 
ind beverages 
@ Human Engineering Guide. ‘This is 
a document for designers where all 
available human enginecring data will 
be assembled The first complete 
volume is expected to be out in 1955, 
with portions available before then 
© Handbook of Acoustic Noise Control. 
This report is a general approach to 
the problem of noise, and gives con 
tractors the best current methods for 
coping with the noise levels of new 
powerplants 

The scope of this work extends from 
design handbooks and reports to tangi 
ble hardware and food. Of all the 
survival projects that have gone through 
the lab, perhaps the most exciting to 
lavmen would be the development of 
Acroplast. ‘To pilots and engineers, the 
protective clothing—typified by the 
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ELECTRICALLY HEATED 
PITOT (AIRSPEED) TUBES 





AERO INSTRUMENT CO. 


Cleveland 2, Ohio 


5105 Denison Ave. 


ectrically heated aircraft parts 


since 1925. 


' 
‘ 


Monufacturers of e 





lf You Use HYDRAULICS 
You Need This Folder 





Warner's Extension Power Brake Valve, shown above, has 
an exclusive hydraulic feed-back feature to give the pilot 
immediate warning in event of hydraulic system failure. 
This compact, lightweight, space-saving valve is adaptable 
to a wide range of system and brake pressures. 


Warner is qualified by experience and facilities for the design 
and production of critical hydraulic equipment for a wide range 
of uses. Warner engineers will welcome an opportunity to assist 
you in the development of special hydraulic equipment to meet 
your particular requirements. 

Write for your copy of the illustrated folder shown above 
describing typical examples of Warner precision hydraulic 
equipment. 


—<=(Wurner DIVISION OF DETROIT HARVESTER CO. OF N.Y. INC. 
21535 GROESBECK HIGHWAY © P.O. BOX 3886 * DETROIT 5, MICHIGAN 


DESIGNERS AND MANUFACTURERS OF PUMPS ¢ VALVES « ACTUATORS 
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\ 3 ind (,-suit 
st mfteresting 
if cd ta | d 


project 


Aeroplast 
Almost anyone can Acroplast 


bomb. ‘That is what sets it apart a 
i dressing for burn lhe container ha 
i thumb valve on top that prat the 
burned area with a thin layer of plasti 
That is the complet treatmen 

I'he impli itions of such a dr 
Wwe enormou In civil defense 
cxample, one of the chief 
that ther vill not | 
wailable to cover 
thousands of burn case 
itomic explosion 
© Vive-Minute Job—But a 
burn one in wh h half th 
been scared—can be complete] 
by two medical corpsmen in five min 


ute using four Aeroplast bomb 
Compare that with the doctor and 
nurs two and one-half pounds of 
ointment, 120 yards of bandages and 
treat 


the hour or more required to 
the same bum by the current banc 
technique. 

Burns aren't the only tvpe of 
that can be treated. Clinical test 
made of Acroplast in Bellevu 
Nev York on kin-graft donor 
operative wounds and | I 
vell as first- to third-deg urn In 
} most case \croplast proved itself equal 
| or superior to usual forms of dre ’ 
| © Development—Acroplast is the brain 
child of ( ipt. Daniel S. J. Cho 
began work in August 1951, dev 
the dressing, tested it, and 
final report by December 19 

Ihe material is elastic and fl 
waterproof ind perme ible to wate 
Vapol It peel off easil ind do not 
leave the skin wrinkled or pu kered 

It is inflammable; its base is chem 

illy inert but the olven in be 
toxic in large concentration Only one 
out of 1 thousand control ubject 

howed any reaction to a patch test on 
the shaved forearm. In contrast. about 


of the control group sh d mild 
1] 


it vere reaction to the normal adh 
ive bandages used to cover the pat h 
P Bellevue Experience—In any medica 
development, clinical testin is th 
final answer. Bellevue Hospital in New 
York used Aecroplast on a variet' 

1S¢ ind it is worth citing a 

One patient was t ited fo 
na ( ond-degre Hlasl burn 


face, neck, trunk and 


burns, except tho 


praved vith Acropl 
ilmost immediate relief of pain wl 


whe 
the dressing had touched. but the facial 





burns remained painful. First-de 
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COMnEns Weds 


t! 
¢ it would have heen an Abort 


Electronic ... and Reliability in electronics 


| can result only from excellence in design, manu- 
facture, inspection, and testing methods. 

| 

The DuKane Corporation maintains a vacuum 


- 


without Reliable 
7 , 


tube “proving ground” which provides a constant 
flow of tubes for the assembly lines of one airborne 
project at their plant. This “proving ground” 
constantly ages 10,000 tubes by a process of 
simultaneous vibration and full power operation 
before they are subjected to a close-limits inspec- 
tion. This is only one way DuKane assures greater 
“Reliability” in electronics. 

If your service has a classified project or a prime 
contractor has a project where electronic “‘Relia- 
bility’’ is the number one factor, take advantage 





of DuKane's thirty years of 
experience and established 
manufacturing facilities. Let 
our technical men discuss it 


with you. 





DuKANE 


CORPORATION 


ESTABLISHED AS “OPERADIO” 1922 


ST. CHARLES, ILLINOIS 





HE CONNECTICUT HARD RUBBER CO. is a devel 

opment organization, with more than onc 
quarter of its personnel engaged in technical work. This 
staff has solved many important problems in the rubber 
and elastomer fields and continues to do so daily. Som 
of this work is done on a research contract basis. Our 
achievements in this direction have earned the com 


pany an outstanding reputation 


The development skills and know-how gained 
through this research work are available for the solu 
tion of commercial problems and for the production of 


difficult rubber pieces on a quantity basis 


\ copy of this brochure will be sent upon request 


COHR LASTIC fampiobie: . 
% 


414 EAST STREET 
NEW HAVEN, CONNECTICUT HARD RUBBER COMPANY 
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ompletely healed in 


Another patient had s ond-degree 
burns of fingers and hands from a 
gasoline fire After spraying, he wa 
encouraged to use his hands. He did 
o vigorously that the plastic glove had 
to be retouched at the finger pads and 
web pace In 10 davs, both hands 
wcrt healed 

Current status of Acroplast is one 
of waiting; it must qualify under thi 
Pure Food and Drug Law, but thi 
tep is regarded as merely a matter 
f course by Acro Medical peopl 
Following that, the plan is to make 
the dressing available to pharmaceutical 
house for production to meet the 
needs of ho pital the CTVIC! ind 
civil defens« 


Pressure Suits 


Valuable aircraft and more valuabl 
pilots have been saved becau of the 
pressure suit developed after almost 
i decade of continuous work | 
Acro Medical lab and universitic 

It’s an emergency garment with 
automatic operation when cabin pr 
ure fails,’ said Dr. Wayland Hull 
plir iOlogist with the lab “Tt giv 
the pilot a strong second skin and 
by mechanical pressure 
musculature and maintain 
culation 
> X-I Started It—The first high-altitucd 
flights of the Bell X-1 touched off the 
need for the suit. Experimental unit 
were borrowed from the lab for th 
flights, and the pilots with some mi 
givings and some griping, wore them 

One dav Lt. Col. Frank K. Everest 
was blasting along in the X-1 when 
his suit suddenly inflated. The cabin 
had been losing pressul teadil 
through 1 low ke ik \\ hen thre ibn 
| altitude reached something more than 

10.000 ft., the suit inflated automat 
| calls I.verest wa uddenly uncom 


| 


| fortable and somewhat inconvenienced 





| but he was alive. ‘That convinced him 
md similar incidents have made oth« 
| pilots staunch believers in th uit 
© Air Force Users—Today more than 
250 AF personnel are wearing one of 
two models of the suit 
© Tactical and test pilots get t! 


| uit, a combination of the em 
| 
| 


irtial-pressure garment and a G 
| @ Strategic crews gct an S-2 suit 
| doesn’t have the G_ protectio 
don't pull many in maneuvering 
| bomber 
The suits, originally custom tail 
ire now available in a variety ¢ 
that will handle anv Air Force 
or crewman of normal build 
gcant issues the suit, and maké 


AVIATION WEEK, August 17, 1953 





TOO LATE TO HIDE... from a RELIABLE missile 


ACCURATE CONTROL IS A MUST IN GUIDING THE MISSILE, BUT... 
WILL CONTROL FAIL IN THESE LAST TWO SECONDS? 





hours become worthless _ particles tl ydraulic fluid supply 


Hundreds of test 
s relial built-in” reliability 


should a component tail at this critical moment 
A major source of last-minute failure is the un Sanders Assoc Inc. is active in complex 


. . ‘ \ i ‘ iV + 
predictable jamming ot a hydraulic control valve velopment programs where new 


leo le ; 
by just a single particle ol dirt concepts of accuracy and reliability are essential 
Now, Sanders Associates. Inc. offers a hydrau product development under such 


/ 


WS tWo-stage Hydraulic servo valve 


lic valve that is accurate and relia 


Utilizing a unique form of mechanical feedbach a 
on control, auto-pilots, automatic machine control 


Key component in guided mussik fire 


this new valve creates forces as high as 
| nd other applications where the transfer from 


pounds to break free any jamming particle 
Interfering metal chips are literally chopped up 
Here 1s a selt-clearing valve that operates without 


and metal Ire inquiri to Dept 


ectrical to hydrauli enerey 


able 


oil filters, even with dirt, sludge 


137 CANAL STREET 


a NDERS NASHUA, NEW HAMPSHIRE 
& SSO Cia TES TELEPHONE: NASHUA 5570 


—_~ RELIABILITY IN ELECTRONICS 








B AERO-MEDICINE you don’t need it unk there is an Next step i fly the plane down 


cmergency at altitudes beginning some- to a safe altitude, disconnect the bottle 
adjustment of the many tapes which where above the 40,000-ft. level. The and come home. If the plane is shot 
gives the final contours. Under pressure wit regulator is set to fire at 43,000 up or otherwise not worth taking back, 
an auman can't stand up straight, ft; when it goes off, it sends oxygen vou bail out in the prescribed way 
because the suit is adjusted to seated from a bottle worn on the right side Ihe suit holds pressure, the bottle 
posture. of the back next to the chute—through contains about 10 minutes worth of 
Leg and arm contours are distorted thi capstan tubes and also into the oxygen for breathing and operation, 
by external capstan tubes which run helmet and you can get all the way to thi 
the length of the limbs lapes around Under pressure, the capstan tubes ground in that amount of time from 
these tubes tic in to the material of expand and draw the tapes tight; that ny current altitude. 
the suit. These tapes tighten the suit pressurizes your skin, and you're safe. > Development— any veal of de 
nd apply pressure to the skin [here is a manual operator, just in velopment work have been summed 
Por Emergencies—Normally nothing case the automatic regulator doesn’t up in the ‘T-l and S-2 suit Most 
lappens in the suit, said Dr. Hull; work of the early suit proposals were built 
around the full-pressure scheme of th 
diver’s suit. Wiley Post had such 


- garment and an RAF ofhcer wore on 
Aa SUL ieee Industry, Commerce, Transportation to set a world’s altitude record in th 
1930s 
Work on what was to 
uit started in 1943 and was greath 
clerated by the Air Materiel] Com 
mand in 1946 as the flights of thi 
N-airplanes began 
Dr. Harold Lamport of Yale Uni 
‘grt versity was working with a scheme for 
A staff of desigan@s by engineering man exerting pressures in a G-suit, using 
agement. witht Br é ) backed by a trained / inflatable tubes with tension tapes to 
Mente assurance of performance. pull fabric tight. Dr. James Henry of 
Acro Medical had the idea of apply 
ing that system to pressurization of 
; : the whole body, and in 1946 delivered 
hater complete engineering development is available the first partial-pre Lire uit to th 
on your specific needs. The newest develop Air Force 
and processes are constantly being NE a a a an Pome 
Kahn and Company products —— Soon oe , a 





little, although work continues on the 

oa ~ development of an adequate helmet 
Kahn and Company designs ead manutact on ures standard \ - deg Ai ; 52 d de +. d “ stand 
and custom built hydraulic, prieumatic,.and electronic | Cee Ue sun, See ny SES year, 


test equipment, specialized instruments and components. 
Fey et LS Jag 4 completed. 


> Two Pressures—Although pressure is 
applied mechanically to the arms, leg 
ind torso, the head and chest are pres 
urized =pneumatically by — pressure 
breathing, Hull explained. This is the 


reverse of normal breathing wher 


thy last stage ft that program VW 


exertion is used to inhal ind the 
diaphragm relaxed to exhal In pres 
ure breathing, the oxygen is_ forced 


Our satisfied list of customers include into the lungs as the airman relax« 


RCA.* Ford *| Chrysler * General Motors - und exhaling is done forcibh 
Sikorsky Aircraft * Hamilton Standard + Pratt & nde r pressure, the suit is uncom 
Whitney * Republic Aviation * Kaman Aircraft ° fortable; but at in out ide altitude of 
Fuller Brush + |General Electric + Dodge and 1U,U0U “ " 1 pilot oe sure hie 
( t, climb or touch the back of h 
many othe ob pat, ‘ 
ers " ELECTRONICS hye id \t Sy O00 ft outside altitude 
: COMMUNICATIONS 
there is little mconvenience; the bod 


? ee reacts about as it do im Tre 
fi Ire ’ 10,000 ft. 
; A LC, PNEUMATICS I we = 
j » t ( ‘) 

541 WINDSOR STREET » HARTFORD |, CONN + TEST EQUIPMENT a : t : 1 1 , 
»\ ic SUIT, Willi SWe it ho ] 

Send for folder KC-100 for complete list of products, engineering and development facilities Special shoes and silov: 

to handle this situation 

NOW IN STANDARD PRODUCTION 
Test equipment for: turboprops, propellers, propeller synchronizers, anti-icing equip- V-3 Exposure Suit 
ment, feathering devices, electronic jet fuel control, fuel pumps, generators, and 
high pressure air and pneumatic systems—os well as engine R. P. M. control Arctic exposure or the torrid coc kpit 
switches, resistance bridges, precision frequency oscillators, solenoid coils, filter of supersonic planes will not make anv 
boxes, and D. C power supplies difierare t) ¢ pilot wearing a V-3 











suit. It is an air conditioned anti-ex 
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*The Helostama Temmincki 


PORTABLE EQUIPMENT 
INSTRUMENTATION 

COMMUNICATION 

TEST APPARATUS 

AIRCRAFT : 9900-901 SERIES 


available with 

voeriows shaped 902 SERIES avail 

terminations and able in 15 contacts 

contacts with vorious hood 
combinotions ond 
silver or gold plat 


903 TYPE for Hi- me 


Voltage applicea- 
tion 


980 SERIES-spring *The Helostama Temmincki, or Kissing Gourami 
looded connec: has definitely made some sort of connection. This 
tors available type of connection can only be determined by 
with 12,18,24,34 experts in the field of kk hthyology 
contacts 
However, when dealing with connectors or 
connections for Electronix application only an 
expert in that field can design and produce the 
proper conne tion t¢ r y« ur spec ific need 
990 SERIES - avail- ‘ 
able with 7, 10, 15, USC's complete engineering tooling and pro 
18 contacts with duction facilities are geared to produce quality 
brockets or hoods 
. connectors. allied components and assemblies 


Quer 25 years experience 4 at your denice 


Mi (MINIATURE) 
SERIES - avcilable 
with 7, 14, 18, 20 


~ 
> 
P ’ Bh i. 
21, 34 centocts ¥ ‘ 


MH (MINIATURE Pressure Seals Adapter Assemblies ,; 

HEX) SERIES te 1000 P.S.1. SA. 
21/32 

available with 5,7 

9 contacts 


Assemblies custom engineered ond produced to your exacting requirements. 
Pet &. S&S. COMPONENTS. Inc. 
Te 
ox é Associated with U S$. Tool and Mfg. Co., Inc 


454-462 East 148th Street, New York 55, N.Y. CYpress 2-6525-6 





SELENIUM 
RECTIFIER 


TYPE D.C 


ARC WELDERS 


3 MODELS 


The new MILLER SR Welders offer wide current ranges for all types of welding, 
from the thinnest gauge aircraft welding to the maximum capacity of each welder 
Select one of the following with standard current ranges as shown: 


$R-200 
SR-300 
SR-400 


3 AMPERES TO 300 AMPERES 
3 AMPERES TO 400 AMPERES 
3 AMPERES TO 525 AMPERES 


Hand or foot remote control units permit crater elimination and micrometer amperage 


selection. New, conveniently located range selector switch and dual 


“unitized” current 


controls simplify your welding problems. Newly designed polarity reversal switch gives 


the operator instantaneous polarity selection. 


Why not get the complete story on the new SR Welders——today! 


SINCE 1929 


See your MILLER distributor 





ELECTRIC 
MANUFACTURING CO. 








APPLETON @ WISCONSIN 








Speaking 
of 


Tube 
Bendings ... 


KELLETT 
The ida name in 


Rotary Wing Aircraft 


has esiablished an unbeatable per- 
formance record on troublesome ma- 
chined, bent, brazed and welded 
tube assemblies . . . Entrust your 
problems to our Engineering Abilities 
and Sub-Assembly Precision Part 
Production Know-how. 


KELLETT 


Central Airport, Camden 1, N. J. 
Phone: Merchantville 8-4800 


| 


Three engines can 
be safety wired with 


ROBINSON 
WIRE TWISTERS 











in less time than it takes 
to do one by any other method 


SS — 


Saves up to $140 per engine* 
with split-second twisting action. 3 
tools in 1 — pliers, cutters, twisters. 
Two sizes ~12” and 9”. Now used 
by Army, Navy, Air Force, Pratt & 
Whitney, GE, TWA and hundreds 
of others. Satisfaction guaranteed. 
$19.50 each. $18.50 ea. in dozens. 
FOB, Sacramento, Calif. 


*Sure, we have proof! Write 
for detailed report. 
RALPH C. ROBINSON CO. 


Dept. AW6 
BOX 494, NORTH SACRAMENTO 15, CALIF. 
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posure suit that protects him during 
immersion in anything from icy water 
to hot cabin air. It is completely ven 
tilated inside and uses high-efficiency 
insulation, 

Full Protection—With the V-3 suit 
the pilot is fully protected against 
© Low temperatures to —70F. 

e Cold water immersion. 

e Arctic exposure to —50F. 

e High cabin air temperature to 160F. 
e Cabin wall heat radiation to 350F. 

Explanations—Hlow the suit is made 
and how it works were explained by 
John Hall, Jr., of the lab’s physiology 
branch. 

There are two pieces to put on—a 
pace! shell 
The spacer is made of Saran plastic 
netting. It mounts 
which run out along 


garment and an outer 
woven into a loose 
ventilating tubes 
legs and arms, and distribute air on the 
basis of half the mass flow to the legs, 
md the other half divided between the 
arms and trunk, Hall pointed out 
Over the spacer suit the pilot wears 
m impermeable outer shell which is 
basically the Navy's Mk. 4 exposure 
suit. This shell is lined with one-quarter 
inch-thick wool pile insulation between 
waterproof layers of material. You get 
into it through a cloth trunk which 
sprouts out of the neck; then you tuck 
in the trunk and zip up 
> Valve Arrangement—Ihic suit is be 
spangled with circular valves that are 


V-3 Suit Spacer Garment 
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SILASTIC* helps Westinghouse 





score another 





Engineers have been working for years 
to make a heat control system for electric 
ronae surface units that would forever 

banish pot wotching. But it took 


Westinghouse, using a bit of Silastic, @ 


FIRST... ther 


tubes, to penne the 


mistor, and a few relays end vacuum 


Electronic Eye 


“COOKING without LOOKING” ae a 






























Performance 





where other materials 


Many of the most able designers, like those Westinghouse 
men who made automatic cooking a practical reality, save 
time and money by trying Silastic first when they need 
rubbery properties at temperatures far above or below the 
limits of any ordinary rubber. And exceptional stability at 


both high and low temperatures is combined in Silastic with 
excellent resistance to outdoor weathering and good resist- 
ance to a variety of hot oils and chemicals. 
the inherent stability of Silastic is given in t! 


Further proof of 
small graph 
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DOW CORNING 
CORPORATION 


Midiend Michiger 














Coneda: Fibergies Canedea itd., Toronto « England: Midland Siti lid, London 


proves. 


bila} works 


fail ! 


mperature so prmecainent that food can 





be wormed, boiled or fried without 


anger of burning or se 














ching—even 





a the woter is boiled away 





heart of the temperoture measuring 





device the thermistor is embedded 
Silastic paste for protection and 
heat transfer. Flexible Silastic insulated 





nnect the thermistor 





able is used to « 





to the xterior wiring, and the 





Electronic Eye itself is isolated in the 


nter of a flexible Silastic diaphragm 





he Silastic components have stood vp 





jer exposure to boiling water, oil, 





rease, coffee and syrup, as well as 
accelerated life testing equivalent 


to 15 years of actual service 





showing the effect of aging at 275°C (527°F) on the dielectric 
strength of Silastic. 


strength measured with “% inch electrodes in air 
of Silastic R Tape, for example, average 0.475 
KV per mil. After 20 weeks of continuous aging at 275°C 
with both surfaces exposed in an air circulating oven, dielectric 


strength gradually decreased from a high of 0.601 to 0.485 KV 


per mil. 


Dielectric 


on two layers 


That's the kind of performance that makes Silastic, the Dow 
Corning silicone rubber, unique among all rubbery materials 
When you need rubbery properties at temperatures above 
50°F or below 40°F, or excellent dielectric properties 
in a resilient and flexible material specify Silastic. 


MAIL COUPON TODAY FOR DATA ON THE PROPERTIES, PERFORMANCE 
AND APPLICATIONS OF SILASTIC 


DOW CORNING CORPORATION, Dept. D-8A, Midland, Michigan 


Silastic Facts 10a, properties and applications of Silastic stocks and pastes. 
List of Silastic Fabricators 
What's A Silicone’, your oow 32 page bookie! on silicone products and applications 
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Insert Lockbolt* pin from one 
side of work. Slide locking collar 
over pin tail from opposite side 
of work. Attach driving tool to 
pin tail. 


Pull trigger and tool automatically 
pulls on pin, pushes on collar, 
causes Lockbolt pin to fill hole, 
pulls work together, swages 
collar, breaks off pin tail and 
ejects tool. 


Result: A positive locked fastener 
with high tensile preload; a non- 
deflecting joirt that is uniformly 
tight; also a faster, easier and 
simpler installation. 

Form 8-152 


*Manufactured under U. S. patents, other patents pending 


“Pe 


CALIFORNIA REPRESENTATIVE: M. A. MINER & ASSOCIATES, 3808 W. 54th St., Los Angeles, California. Phone AXminster 3-8208 


MANUFACTURING COMPANY 
DETROIT, MICH. 


Complete literature on 
Huck fasteners is available 


on request fo: 


402 
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TWO AEROPLAST BOMBS contrast with armload of dressings to cover same burned area 


normally open. But if the pilot sees 
himself headed for the water he pulls a 
wire which closes all the breather valves 
and seals them against water pressure 
Phis arrangement is to be replaced by a 
refined valve that will be balanced to 
lose and open under air loads and stay 
( losed in water 

The suit can be worn on the ground 
if you're willing to go through 
thenic routine to make the suit act lik 
1 bellows and keep you ventilated. For 
normal operation in an airplane, the 
suit can be hooked up to cabin air; thi 
will work with high cabin air tempera 
ture because evaporative cooling can be 
comfortable 

Ventilation can also be provided by a 
small (28-cfm.) blower. If 
temperatures plague pilots during the 
next decade, an expansion 
should provide the answer. 


Anti-G Suit 


An anti-G suit is a way to fool the 
heart. ‘The mechanism of this trickery 
has not been fully understood. Dr. O. H 
Gauer, Dr. J. P. Henry and their group 
of Aero Medical 
cently have evolved some new ideas on 
the operation of the anti-G suit 
> Different Aim—This new approach 
was not the original aim of Dr. Gauer 
He was interested in a program of basi 


1 cali 


excessive 


turbine 


biophy i bran h r¢ 
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istnbution 
on the 
tor tem in general 

Key to the knowledge of suit opera 
instrument with which 
ssociat Cl ible te 
measur first time—the ex 
n the vein 1 hie 
manometer and 


fron was a tin 


) 


treme! 
mstrument 
transduce omy e in a capsule not 
much larger than the top of a retractibl 
ball-poimt pen 

nstruments used a pressure 

lement inside the em then 
ran manometer tubes out through the 
kin to a remote indicator. ‘The troubk 
was that the pressures which had to be 
measured by thi vst \ of the 
une magnitude errors in mea 
urement 

But th instrumentati 

for (sauer measur pressure ind con 
verts it to an electrical signal in the 
ip ule itself, and there are no | 
losses to cope with as th woul 


ni developed 


re ure 


| be Iti 
long line 

> C-Suit Action—In 
the upph of blood t in under 
onditions of inet d gravity load, the 


output pre ui car to he 


maintam 


Increases iT] , ou m han 
icall 
ibdomen 
The 
action 


ha 








A new switch 
dual control for low 


operation has 


pressure 
with 
pressure 
been designed and devel 
oped to meet Specifications 
MIL-E-5272. The internal 
controls of the switch can 
be set to 


valve from 5” 


predeter 
H.O 


p.s.i. for control to 


any 
mined 
to 10 
either a linear or non-linear 
The 
mum spread between oper- 
either 

H.O. 


characteristics. mini- 


ate and return of 
control is 1.5 inches 

The dual switch is capa 
ble of 
extremely low temperature 
of 80 F and at a high 
of 180°F 
a minimum degree of 


operation at an 


temperature 
with 
temperature drift. 


light 
with an 
over all height of 4 inches. 
The 


by three 


The switch has a 


weight of 22 oz. 


mounting is achieved 
bolts on a 4-5% 


o 


inch dia. bolt circle 


For additional information 
write 


“AIRCON 
ENGINEERING” 


DIVISION OF 


Aeronautical Machinists, 
386 Mountain Grove Street, 
Bridgeport 5, Connecticut. 
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and Foot-Pound 


Models of Amazing 
PROTO Torquer Now 
Available! 


Announced in January! Over 30,000 
bought by March 31!! That's the 
whirlwind success story of the sen- 
sational PROTO torque-limiting 
wrench. In addition to foot-pound 
models, you can now buy inch- 
pound styles with all of the features 
that made the Torquer famous over- 
night. Thousands of jobs can now 
be handled with the various inch- 
pound and foot-pound capacities, 
different drive sizes and plain or 
ratchet head styles available. W heth- 
er used for repair, assembly, inspec- 
tion or installation work, the 
super-fast Torquer pays for 

itself in time saved. Buy 

the model you prefer from 

your PROTO dealer to- 

day! Send 10¢ for 

68-page catalog 


Ratchet ofentire lineto 


Head 
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Los Angeles 
54, Calif. 
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| tends to throttle portions of the arterial 
| system and force the pressure to rise in 
other portions to feed the brain. This 
view is based on the tacit assumption 
| that the heart is a constant-volume 
pump. 
| © Effect of Throttling—Test have shown 
| that the heart is a constant-pressure de- 
| vice; so if you throttle the system, Gauer 
ays, the heart cuts down the output and 
| there is no gain. What actually appears 
| to happen is that by compression of legs 
and guts, pressure is raised on the input 
ide of the pump—behind the left ven- 
| tricle—and the heart adds its normal 
| pressure rise to the inlet pressure pro- 
ided by compression 
Ihe result is an outlet pressure sufh- 
| cient to raise the blood to the head 
| under high G. 

I'he extra blood from the compressed 
portions is pushed up through the veins 
and adds to the venous pressure. Extra 
volume of blood is stored in the lungs— 
a series of chest X-rav how this fact 
clearly. 

he volume distribution of blood in 
the body is such that you cannot 
raise G protection indefinitely—there is 
a limit currently at 3G above the normal 
tolerance of 4G. There is also a limit 
to the amount of blood that can be 
queezed into the lungs, and_ that 
amount is not enough to cause any 
damage. 

“This idea work is 
where basic research has paid off,” said 
| one of the group’s superiors. “It was 
based on curiosity on how animals dis 
tribute the blood through their systems. 
Now we know how to design better 
G-suits.” 





and one place 


Organization 


Six branches perform the mission of 
the lab and support Wright Air De- 
velopment Center in its over-all job 
Here is the task breakdown for the 
branches 
| ¢ Biophysics. Study of flight accelera- 

tion affects, body-to-coc kpit dimensional 
| relationships, escape techniques and ef 

fects of noise and vibration 

¢ Clothing. Design, development and 
standardization of all flights, functional 
and uniform clothing, some types of per 
| sonal equipment and all restraining de 
| vices, establishment of material require 
ments for clothing 
e Engineering and development. Design 
and development of oxygen masks and 
regulators, resuscitation equipment, sur- 
vival kits, life rafts, medical and sanita 
tion equipment, safety harnesses and the 
| like 
| @ Physiology. Response of humans to 
heat, cold, humidity, radiation, explosive 
decompression, study of vision, inflight 





| and survival rations, and toxicology 


V-3 SHELL is modified suit. 


exposure 
e Psychology. Human engineering di- 
rected to improving the design of AF 
equipment for better operation, loca- 
tion, design and arrangement of instru- 
ments and controls, response tests and 
color for interiors. 

© Service. Design; drafting spec prepara- 
tion; release, editing and distribution of 
reports; photographic work; mainte- 
nance and operation of the laboratory 
animal pens, and of air conditioning, re- 
frigeration and altitude chamber facili- 
fies. 

I'he end product of these six branches 
is generally a technical report, sent out 
to the contractors who require the par- 
ticular information 
Facilities 

As it stands today, the Aero-medical 
lab calls seven buildings its permanent 
home, and lives in seven other barracks- 
type buildings and some space on loan 
from equipment lab. Current floor 
space totals 77,328 sq. ft. 
> New Housing—New buildings are 
either under construction or have been 
budgeted or proposed. Building 33, the 
newest lab building, is now being 
topped with a third floor to add 6,700 
sq. ft. A high-altitude building is also 
under construction. In final design stage 
are a new engineering building and an 
iddition to the main building. A bio- 
icoustics facility is in the 1954 fiscal 
vear budget request, and a clothing 
building will be sought later. 

If all these buildings are approved, 
the lab’s total space will be more than 
doubled to a total of 177,983 sq. ft 
> Man vs. Machine—Testing of human: 
is somewhat different from testing a 
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strip of stainless steel. ‘The testing ma 
r | chine has to be big enough to contain 
Draftsmen Ss | the subject and the equipment he is try 
” «4 ing to operate or wear. Consequently, 
e | Aeromed-lab facilities are big 
Time ; — ‘The centrifuge, for example, is housed 
| in a circular room more than 60 ft 
j | across. It is made up of a pair of 45-ft 
—— (v2 5 | long stecl booms that carry a free-swing 
YOUR TYPIST : j f ing cab between them 20 ft. from the 
| spin axis. Electric motors drive this 
CAN D0 The Vari-Typer lettering machine is the | carousel up to about 52 rpm. maximum 
fastest and most economical method of this would produce about 21G at th 
lettering specifications on tracings and draw- cab 
THE JOB ings. It is four to five times faster than hand Pemp rature in the cab can be con 
lettering and is operated by an office typist. trolled between 70F and 120F. and 
Every letter and figure is uniformly clear and about 400 Ib. net is the load limit 
BETTER distinct. Instantly changeable type, with | Another man-whisler is the spin t hte 
hundreds of different styles to choose from 
e aie il Eades iE in 8-ft.-dia. horizontal centrifuge. It is 
being used to study the effects of tum 
bling, the violent and unpredictable 
motion that occurs when a pilot ejects 


into the highspeed slipstream. Volun 
teers have been whipped around up to 


| 
| 
| 





point to 18 point. Write 
today for information. 


ee ae oe oe 100 rpm while lving on their right sides 


RALPH C. COXHEAD CORP. with the body in a seated attitude 


x 720 Frelinghuysen Avenue. > Ejection ‘Tests—Upward and down 
WVari-Typer : Newark 5, N.J. ward ejection seat towers are another 
. Please send Vari-Typer Book 197 type of special test facilities used. For 
L e Ma hi upward cyection the test track rises 100 
eftering Cc ine | ft. into the air, and the seat is stopped 

| by gravitv. There are seven safety de 


vices which work on three different prin 
ciples to retain the seat. ‘Top speed 


Rody copy produc ed on DSJ Model. Head- 
lines photo-composed on the Headliner. 


determined by the charge used to hurl 
the subject aloft—won't exceed 60 fp 
RADAR CABLE ASSEMBLY | Acceleration peak is about 15G, with a 


gi ‘W " uv my we AAAI os » rate of « hange of acceleration now 
} QI BSEN ASA sd thet ALA AS SVAN Ab beads ‘6. ch dbha ssbb dda dda dea dabiiadadl j ‘ ” 5 ; 
Jat y ddd ‘ | called “‘jolt’’) of about 150G per econd 
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V, ff bf, what different. The seat is mounted 
OW a a @-— 35 ft. off the floor, and after ejection 


roars into a curved section of track that 
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reliable source for the components 
shown, as well as many other items 
of electronic nature 
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We also have available complete 
engineering and manufacturing fa 
cilities for research and develop 
ment of antennas and control de- 
vices 
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Z & W has the manutacturing— 
production—and testing facilities 
for all types of precision assem- 
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Col. R. L. Blount 
Chief, Aero-Medical Lab 
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ber was the first test facility at the lab, 
and since the carly days, chambers have 
been added and modified to keep pace 
with the drive to higher and higher 
Teac he ‘ 

Latest of these arrangements uses a 
group of three imterconnecting small 
rooms tied to a large 20-man unit. ‘The 
three chambers comprise a four-man, 
225-cu. ft. chamber, an air lock, and a 
capsule with 60 cu. ft. capacity 
@ ‘The four-man chamber has an altitude 
capacity of 65,000 ft., and climb to alti 
tude can be simulated at conventional 
rates, or by explosive decompression 
@ The air lock provides space for ob 
servers, and lets subjects be taken up or 
down without changing the simulated 
altitude of the test chamber 
e The capsule chamber has one job 
higher altitude simulation than the 
group chamber. Its small volume more 
nearly gives the decompression rate of a 
fighter cockpit suddently depressurized 
by gunfire or failure. Altitude capacity is 
80,000 ft., still bevond the record for 
manned altitude flights 
> Crew Training—One important job of 
the altitude chambers in this group i 
the indoctrination of test crews in the 
use of the partial pressure emergency 
suit. Other work which has stemmed 
from the use of these chambers includes 
the development of oxygen regulator 
and other protective equipment 

‘The various units 
¢ Altitude chamber for testing equip 
ment has a completely removable back 
through which heavy units can be 
brought for test. ‘The room is about 14 
ft. long by six feet wide and high 
Simulated rate of climb is 8,000 fpm 
to a peak altitude of 40,000 ft.; tempera 
ture can be dropped to —671 
e Guardite stratosphere altitude cham 


Lt. Col. C. C. Cain 
Chief, Operations & Plans 
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or alsberne services 


erent Spplitd 


Leotfom 
Fiver 


it were permissible to 
list all of the projects 
in which North Relays 
are sought as components, it 
would constitute a significant 
testimonial for the know-how 
behind North development. 
The very nature of the air- 
borne and ground-control 
equipment in which our cli- 
ents, including government, 
are using North relays, makes 
superior development engi- 
neering a basic specification. 
Typical of North-developed relays specially suited 
to airborne electronic service is the IR 226, one set 
of specs for which reads like this 


Hermetically sealed 

2 C contacts. Load rating 2.0 amps at 30 v DC 
resistive or 0.5 amps at 110 v DC inductive 
Operating power nominal 36 * 4 milliwatts 
Temperature range -65 Cto +125 C 
Dimensions 1” x 1” x 134” (from shoulder) 
Withstands 50Gs shock and 500 cycle vibra 
tion tests 


Ask for full details of 
NORTH'S Relay Development Service 


{~ 
THE NORTH ELECTRIC 
MANUFACTURING COMPANY, 


691 South Market Street 
Galion Ohio 





something 


to think 
about 


Peace in our time de pr nds tipon 


plenty of this sort of thing 


We were given a map,” said 
the man trom Martin, “and a 
target to be destroyed. Problem 
was to produce the hardware 
the optimum weapons system 


to destroy that target 


[That's as far as he would go 


Except to say this 


It looks Ike nothing ever flown 

by man. Pilotless. Can be launched 
from a pad of scorched earth, 

A team ol Martin scientists and 
engineers in five branches ol 
acronautical engineering produced 
this thing in a matter of months 


from problem to proving ground. 


loday at Martin an entirely new 
concept, known as Martin Systems 
bngincering, is resulting in the 
production of new aircratt, guided 
missiles and clectronics weapons 
designed not as yesterday's 

flying vehicles but as the 
coordinated and controlled 


spaccborne systems ol tomorrow, 


The principle of Martin Systems 
Engineering now makes possible 
developments in alrpowel 

that may change the shape of 


things to come—our way! 


hear om thout Martin, 


THE GLENN L. MARTIN COMPANY 
BALTIMORE + MARYLAND 
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ber is somewhat different and features | 
precise control of altitude and tempera 
ture. The space, about 10 ft. long, four 
feet wide and eight feet high, can be 
cooled from room temperature to —60F 
in four minutes after a pre ooling cycle. 
Pressure altitude and temperature 
control can be planned and coordinated 
through a time-schedule controller 
e All-weather unit is 13 ft. wide, 18 ft 
long and 10 ft. high. ‘Temperature can 
be set at any point between —40F and 
160IF, and held within about three de- 
grees variation, 
© Anechoic room is the quictest spot in 
the lab. It is used to study the effects of 
intense sound on animals and humans 
Inside walls are lined with a foot and a 
half of Fiberglas faced with Fibergla: 
wedges one foot high and eight inches 
square on the base 
@ Vibration table rounds out the list 
This is a four by three-foot steel plate 
that can be vibrated in three directions 
up toa frequen y of 60 cps 


How It All Began 


Credit for the foundation of a sepa 
rate medical service for aviation goes to 
the Germans. In 1910 they drew up the 
first set of minimum physical require 
ments for pilots, and shortly after estab 
lished the first aviation medical service 

Another German idea was the pro 
gram of pilot maintenance, based on 
medical reexamination at fixed intervals 
his monitoring kept the physical stand 
ards of the Imperial German Air Service 
higher than any of its contemporaries. | 
> U.S. Recognition—IThe U.S. was well 
into World War | before any forma! 
recognition was given to the fact that 
flying demanded a new yardstick for 
physical examinations and requirement 
In September 1917, aviation medicine | 





came into its proper niche when Gen 
I’. C. Lyster was appointed Chief Sur 


Dr. J. W. Heim 
Chief, Physiology Branch 
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goon, A 
United State 
> Lab 


waren of 


lation s 
Ann 
Istablished—B« . the 


rOblems related 


tion Signal Corp 


medical 


| 
to the airplane and the n environ 


ment it impo ed on humans came im for 
closer rutiny | do 
One of these, Bung. Gen 
(crow, is credited with the ide 
i laboratory vhich 
rT phi il effect flight 
Ihrough Gen. Grow florts. that 
laboratory was officially established in 
1935 a the Physiological Research 
Unit Iengineering Se 
tion, Ikquipment Laborator 
lirst director of the lab was ( ipt 
Harry G. Armstrong, Me 1 Surgeon 
General of the Air lor 
picked for the pot by Gen 
> First Hlome— I hiere wa 
pace in the basement of thi l.quipment 
office and lab for the 


balloon were 


tors in uniform 


Malcolm ( 
1 of found 


' 


kixpernmental 


One i\ iilable 
lab which becam 

fledgling unit. Ire 
out of fashion then, and so 


going 
1 portion of 
the balloon hangar turned over to 
the unit for installation of a centrifuge 
to be 
except for a few minor addition 
until late in 1942 

Lhe job list grew and 
1939 


Phese unpretentiou facilities were 
} 


HO 
o did the per 
there 
that the unit 


rostel In 
different project 
name was changed to Aero-Medical 
Research Unit Ihe next vear, a de 
tachment of Medical Department en 
listed men was activated 
> New Status—Next change was one of 
statu unit, the acro-medical 
people wer idvanced — te | 
status, still under the Experimental len 
and Col, Otis O 
Benson, Jr., was named chief 

All this time the 
ning out Of space at an ever-in 
rate. Brg. Gen. David N. W 
then the An priated 
money for construction of a m build 
ng about 100 b {) ft vith thre 
ind i penthou ¢. This n 
ng for the lab \ ompleted in Novem 
ber 1942, and all activitie ept for 
i small rking with altitude 


hambers, moved in 


Nor 
Was plugged nto th 


human 


onnel wcr't OO 


Phan 


hrom 
iborator 
gineering Section 
lab had b ch) Tul 
Casi’ 
Cyrant 
Surgeon Ippre 


' 
tories nou 


group we 
forthcoming and 
nstruction of a 
centriftug 1d a building to 
In March 1943 the first spin 
ionth later, the 
ubject whirled through In 


nning merry-go 


Won 


house it 
ere made and, one n 
rst human 
ecut-st 
That pring th 
was presented with 
bility —the 
equipment, a job formerly assigned to 
the Equipment lab. Lt. Col. W. Ran 
dolph Lovelace, II, headed the n 
Oxveen Branch, and later that 
chief of the entire lab 


round rick 

Acro-Medical Jal 
nother 
development — of xveen 


pon i 


yvcar Wa 


ippomnte d 


Dr. H. EF. Savely 
Chief, Bio-Physics Branch 
Currently, the lab is set up under the 
Directorate of Research at Wright Ai 
Development Center, with Col. Robert 

H. Blount as its chief 
> Other Groups— [here ar 
tivities in the Air Force apart from those 
carried on here at WAD( lhe USAI 
School of Aviation Medicine is one of 
these It was organized to train medical 
personnel in the peculiar requirement 
and ha ! 


Thi di il i 


of aviation medicine, econd 


irv job of long-term and clinical re 
earch 

Ihere are medical organizations also 
it the AF Flight Test Center and at 
Holloman Air Development Center 
Both sections originated as part of the 
\cro-Medical lab, and were stationed 
in the field because of certain facility 
iwatlable there They grew to siz ind 
were made part of the Cente ictivi 
ties 


The Future 


s still a lot of 
Col. Cain pointed out one of the area 
urcraft—where 


ome tee ling 


I here vork to be done 
highspeed buffeting of 
little is known. ‘There 1 
that this may present 
fatigue and flving abilit 
it must be studied 

Good as the current suits are, work 
till continues on development On 
high-altitude suit for altitude 
protection of several hours’ duration 
bove 40,000 ft Another goal: an all 
one flying suit to be worn anywhere 
pilot to fly 
Oxygen systems still need perfecting 


problem ot 
to pilot ind 


I 


gOal: a 


have unde global wartart 
one proiect is aimed at the development 
fa simplified, lightweight and reliabl 
vstem for the entire group of medium 
ind high-altitude aircraft of the futur 
We have to keep ithead of the field 
\ man’s eny 
vell-being is as important a part of th 
guns he has to 
fire. Our job is to anticipate future need 
nd keep man on a par with the fun 
tional rehability of the machin he 


flic 


ivs Cain ironment and 


weapon tems as thr 
| 
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Chute Facility Tests Unification 
Testing parachutes is E] Centro’s big job: but joint AF- 


Navy operation also tests how services work together. 


Kl Centro, Calif.—One of Air Re 
search and Dk velopment Command 
most unusual units, the Joint Parachute 
lest Facility, 1 operated jointly with 
the Navy and does 75 of its work for 
the Army 

Located just north of the Mexican — thing 
border on a Naval air station 41 ft > Chute Recovery 
below ca level, the parachute group } mn 
operates in the sweltering Imperial Val 
ley area of California, more than 200 mi 
from ifs parent organization at hdward 
APB 

Its mission is the development, test 
ing and evaluation of parachute md 
related device But it is obvious that 
the facility is testing not only para 
chute it 1s testing unification 
> Cargo and Men—‘We drop cargo 
men,” is the wav Col. Leo ( 
one of the two commanding offices 
the facilit describ ctiviti 
test center. H hares responsibilits 
the unit with Navy Cmdr. William 
Shocker 

Both Au bo ind Na nen tum 
ble from higl ind medium-altitud 
urcraft to test cquipment 
may sa the hi of fliers in b 

in has mad 04 test i4]) 


of the unit 


for 
I 


” " i > Unit Chiefs 
nh Gora bd ; \ | 
May I | proj\ how 7 ; | 
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POWER PLANTS for 
AIRCRAFT 


Gives a concise technical understanding 
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omparative 


of all types of aircraft power plants 
bas principles and thelr 
erite Unique Zraphi« presentation ex 
plaining maje oncepts tl sugh pictures 
imram show prin ples and 
s all types of 

planta iirecraft n 
ding reciprocating engines turbojeta 
ramijets, rockets, and poten 
tial nuclear types, By Joseph Liston, 
Prof, of Aeronautical Engineering, Purdue 


University. 577 pp., 464 Ulus., $8.50 


turboprops 








AIRCRAFT DESIGNERS’ 
DATA BOOK 


A pictorial presentation of de- 
sign details that will enable 





you to grasp the design fea 
tures of many typical domes 
tic and foreign aircraft and 
power plants quickly 

easily Shows the reader 
starting new design what has 
been done in a particular area 
landing gear 
control systema, etc. By Leslle 
Kk. Neville, OCurtiss Wright 


Corp, 534 pp., 788 illas., $12.50 


such as wings 








AERODYNAMICS of 
PROPULSION 


\ survey of this new branch of aerody 
namics, Gives an understanding of the 
basic processes and flow phenomena v 


enable the aerodyna 


and turb 
m engine fa is i ntake 
engine tnatallatior and ne. By 
Dietrich Kiichemann and Johanna Weber 
MO pp., 167 Ulus., $0.00 
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t McGraw-Hill Book Co.,330W. 42nd St.NYC(36) 
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City 
Company 
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@ PARACHUTE FACILITY 


CARGO CLUSTER chutes ease the drop 


known as the Na 
NPI 

etting up the facilit 
Joint Chiefs of Statt 
unit reports to th 
Department on its work but 
charged with Air Force 1 
igned 


Shockey’s group 1 
Parachute Unit 

Phe directive 
emanated from th 
Lechnically, the 
Defense 
ARDC | 
pon ibility 
by both 
copy going to the Defense Department 
through ARDC channels while the othe: 
reaches the same destination through 
Navy BuAer channels. ARDC project 
ire assigned by the Wright Air Develop 
ment Center 

The Navy unit works closely with thi 
Bureau of Ordnance on such program 
is mine-laying by parachute and missil 
parachute work, Projects to test pod 
from high-altitude aircraft also 
are undertaken here. Navy has respon 
sibility for Marine testing while Air 
lorce takes charge of Army projects 

Certain of the unit's facilities, such 
as the instrumentation lab, whirl tower, 
drying tower, packing loft and fabri 
shop, are under Air Force operating 
control while the Navy takes charge of 
the windtunnel, textile lab, machine 
shop, metal shop and photo lab 


lop level re ports ar 
commanding officers, with onc 


cs ipe 


of heavily loaded pallet in tests at El Centro. 


IHREE PHASES in opening of new guide 
ind Air 


surface chute demonstrated by Navy 


Force test jumpers 
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WET LANDING completes parachute test. 


> Unification in Action—Unification ap 
pears to work well on what Col, Moon 
calls “coordination on a_ personality 
basis." He and Cmdr. Shockey work 
closely to administer the facility. 

Minor irritations can flare quick) 
into major disputes in a hot and remote 
location where temperatures as high as 
120 deg. force the base to close down for 
the day at 2:30 each afternoon (work 
begins at 6 a. m. to take advantage of 
cooler morning hours). Individuals in 
either service who do not fit into the 
pattern are transferred quietly 

The Joint Parachute Test Facility is 
only one of several units on the EF] Cen 
tro Naval Auxiliary Air Station. Fleet 
Air Gunnery Unit (FAGU), for ex 
ample, operates from the base on a mi 
sion similar to that of the Air Force 
gunnery school at Nellis AFB, Las 
Vegas. 

The Naval base, under the command 
of Capt. Walter E.. Premo, Jr., furnishe 
services for the facility, including food, 
housing and utilities. Air Force person 
nel are paid by the NAAS disbursing 
officer, who draws on a special fund 

Cooperation extends even beyond the 
operation of the parachute facility, with 
aircraft from Edwards AFB occasionall 
flying to FE] Centro to aid the Navy on 
missions unconected with the parachute 
test work while Navy men sometime 
assist on unrelated Air Force project 

Perhaps the most revealing sign of 
this inter-service coperation is over the 
entrance to the coffee bar at F:] Centre 
It reads: “Unification Room.’ 
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ARDC Field 
Liasion Offices 

national of field liaison 
thees is operated by the Air Research 
and Development Command to 
dinate USAF technical projects and pro- 
a point of contact 
who r 
om the 


ysten 
coor 


gram and serve a 
between USAI 
quire technical 
military. 

The 22 field liaison offices in the de 
clopment field organization are admin 
istered from ARDC headquarters in 
Baltimore Following the list of 


ARD¢ 


ind pel Ons 


information f 


haison office 


Air Research & | 
I ind 
Dire of Field Liais 
Lt. Col. W. R. Beckett 
Baltimore 3, Md 
lelephone: Lexingtor 
Ext. 44 «¢ 


torat 


Washington Air I e Dk 
Office 
Room 494 Main Na 
Lt. Colonel H. A. Orban 
Washington 25, D. ¢ 
Liberty 567 
Ext. ¢ 4 


I c le phone 


c De veloD! 


\IT For 
tive 
NACA Langley Acrona 
Langley Air Force Base 
Telephone: Hampton 7 

Ext 1144 


\ir Force Devel 

Naval Research boraton 
Maj. Edgar Van Rosen 
Washington 25, D. ¢ 
Johnso 


xt fy 


| elephon 


Air Force D 

\pplied Physics Laboratory 

The Johns Hopkin Unive 

Mr. H. C. Beaman 

Silver Spring, Md 
Wash ngton 


leleph rie ; Juniper 077 
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CAL-FLEX 


conduit and hose 
pressure tested 
she“ tol” diameter 


wire braiding 


: 


immediate 
delivery 


FLEXIBLE METAL 
HOSE MFG. CO. 


Piant and General Offices 


640 West 17th Street, Costa Mesa, Calif 


Sales Offices 
ton, D.C., 13th and E Streets 
t, Mich., Book Tower Bidg 
New York, N.Y., Grand Central Bidg 


Chicag j 600 South Michigan Blvd 


A Basic Manufacturer 
of Flexible Metal 
Pressure Tested 
Conduit and Hose 





COMCO 


mover BG GR CONTROLLER” 
| VHF-AM TWO-WAY RADIO 
For airport vehicles and base stations 
Mobile...Portable...AC...DC 


Oo = 


MOBILE PACKAGE WITH ALL ACCESSORIES 


| @ COMPACT—cose 13" « 11" « 5” 
@ AMPLE POWER— mobile transmitter 3.5 watts 
@ LOW BATTERY DRAIN—7.5 amps. standby 
@ EASY MAINTENANCE—color code tuning 
@ CRYSTAL CONTROLLED —highly selective 
@ HAND CARRIED CASE or DESK CONSOLE 


| @ ROOF TOP ofr COWL MOUNTED MOBILE ANTENNA | 


Write or wire for details today 


( OMMUNIC ATIONS 


A ‘ 


COMPANY. | 




















with Electro 
Magnetic 
Pick-up 


Model 3010-A i 


generates up to 28 v. without contact : 

Small, compact and rugged, this : 
Electro Magnetic Pick-up generates 
electrical voltages proportional to 
the rate of speed of any object 
with magnetic properties. It pro 
duces useful output voltages at 
frequencies up to 75,000 cps. Self 
energized by built-in magnet. Low 
cost permits use in production 
machinery. 

A Few of Many Applications 

® indicates rate of motion 

® Acceleration and velocity studies 

®@ For precision ignition timing 

® For ballistic research 


Write for Bulletin MT-592 











ELECTRO PRODUCTS LABORATORIES 
4501-AWvy Ravenswood, Chicago 40 








hort Bragg, N. ¢ 
Iclephone: Fayettev 


hxt 


Aur Force Dx 
Naval Air ‘Test Center 
May. J. ke. Fol 
Patuxent River, Md 
Pelephe nie (reat Mill 
2 a 


Iext. 9179 


( lopme nt Field R pre 


tive 
Naval Ordnance Laboratory 
Maj. Archie L. McKay 
Silver Spring 19 Md 
lelephon Hemlock 47100 
Iext. 210 


New York Air Force Development Field 
Ofhce 
346 Broadway 
Lt. Col. Trygve Sandberg 
Ne W York N ’ 
Pelephone Rector 25000 
Iixt. 486—488—489 


A; Por ( 
tive 
Armed Services Electro Standards Agency 

Col. T. J. Ice, Jr 
Fort Monmouth, N, J 
lelephone: Eatontown 31061 


Ext. 1419-1519 


Development Field Representa 


Air Force Development Field Representa 
tive 
Signal Corps Engineering Laboratory 
Maj. R. L. Elmendorf 
Fort Monmouth, N. J 
lclephon L-atontown 31060 
Ext. 1761—3167 


Air Force Development Field Representa 
tive 

Naval Air Development Center 

Maj. T. J. Rall, Jr 

Johnsville, Pa 


‘Telephone Hatboro 0700 


xt. 431 


Air Force Development Field Representa 
tive 

Massachusetts Institute of Technology 

Division of Industrial ¢ ooperation 

Maj. Carlo N. DeGennaro 

Cambridge, Ma 


@ Los Ang le Air Force Developme nt Fic ld 


| 
Othe 


5504 Hollywood Blvd 

Lt. Col. R. A. Trennert 

Los Angeles 28, Calif 

lelephone Hlo lvwood 7 5171 
Hollywood 7-537 


Air Force Deve 
tive 

Naval Air Missile Test Center 

Maj. M. E. Baker 

Point Mugu, Calif 

Velephone: Oxnard 62401 


Iext 6 


I pment Field Re presenta 


@® Air Force Development Field Representa 


I 
tive 
Naval Ordnance Test Statior 
Maj. J. B. Goud 
Invokern 
China Lake, Calif 
lelephone: Inyokern $221] 


d Repre 


Directorate of Flight Safety Research 

Norton AFB 

May. J. D. Kelly 

San Bernardino, Calif 

lelephon S Bernardino 
Ext 512 


Air Force Development Field Representa 
tive 

NACA Ames Aeronautical Laboratory 

Maj. D. R. Latham 

Moffett Field, Calif 

lelephone: Yorkshire 


INDEPENDENT OFFICES 


Air Force Development Field Representa 
tive 

NACA Lewis Flight Propulsion Labora 
tory 

21000 Brookpark Road 

Maj. H. W. Robbin 

Cleveland 11, Ohio 

Velephone Orchard 1121] 


\ir Force Development Field Rey 
tive 
% Deputy for Operations 
Air Proving Ground Command 
Lt. Col. I. K. May 
kglin AFB, Fla 
lelephone Eglin 
Iglin 25174 


Air Force Development Field Representa 
tive 

Aberdeen Proving Ground, Md 

Maj. J. S. Restifo 

Aberdeen 


Ext. 228 


Pelephone 


Air Force Deve 
tive 
Research & Engineering Command 
Army Chemical Center 
Lt. Col. J. C. Bone 
kdgewood, Mid 
lelephone: Edgewood 
Ext. 4227 


lopment Field Representa 


] 


tive 

Chemical Corp 

Biological Laboratori« 

Camp Detrick 

Lt. Col. W. W. Eakin 

l’rederick Nid 

Telephone: Monument 3411 
Ext. 4224 
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Designs That Never Fly 
Play Important AF Role 
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NEWS OF THE WEEK 





NEWS DIGEST 


Domestic 

Air Force Secretary Harold EK. ‘Tal 
bott said last week the U. S. will meet 
its commitments to NATO air power 
strength through this year and 1954 
despite the $5-billion slash made by 
Congress in USAF’s budget. 


North American RB-45 made the first 
nonstop jet flight across the Pacific, flv 
ing the great circle route July 29, 1952, 
from Elmendorf AFB, Alaska, to 
Yokota, Japan, in 9 hr. 50 min., USAF 
disclosed. Maj. Louis H. Carrington, 
pilot of the jet bomber, will be awarded 
the 1952 Mackay trophy for the “most 
meritorious flight” of the year. 


New flight director, designed to sim 
plify ILS approaches, has been devel 
oped by Westinghouse Electric Corp. 
and is being installed on an American 
Airlines Convair for evaluation. New 
system adds a third pointer to the con 
ventional ILS cockpit indicator to show 
rate of approach to the localizer beam 
center 


Small business firms in the Los An 
geles area have pooled their efforts bv 
incorporating as United Western Manu 
facturers, Inc., Inglewood, Calif., to 
seck defense contracts in the metal 
trades industry. The companies: Air 
craft Div., Calnevar, Inc.; Certified 
Welders & Engineering Co.; Hartford 
Manufacturing, Inc.; Modern Plating 
Co.; Telair Engineering, and Tubing 
Appliance Co. 


Pan American World Airways has re- 
placed DC-4s and Constellations with 
DC-6Bs on Latin American tourist 
flights, cutting an estimated 24 hr. from 
the time on the New York-Buenos Aires 
route 


Lightplane shipments totaled 311 air 
craft at a dollar value of $2,596,000 dur- 
ing June, dropping from the previous 
month’s 388 units at $3,435,000, ac- 
cording to figures released by Aircraft 
Industries Assn 


Automatic ejection seats with tele 
scoping rails that guide the seat out of 
a cockpit are being installed by Lock 
heed Aircraft Corp. in F-94Cs. The new 
device was developed by Lockheed, 
tested in flight at USAF’s Wright Air 
Development Center 


Civil Aeronautics Administration has 
approved a change in Hamilton Stand 


416 


ard’s automatic propeller feathering cir- 
cuit that gives a two-second delay 
between cockpit indication and start of 
blade action, allowing the pilot an op 
portunity to reject reversal 


John Floberg, former Assistant Secre- 
tary of the Navy for Air, has returned to 
the law firm of Kirkland, Fleming, 
Green, Martin, and Ellis as a resident 
Washington member. Before entering 
Naval service in World War Hl, Flo 
berg served with the firm at its Chicago 
headquarters. 


Financial 


Lockheed Aircraft Corp., Burbank, 
Calif., last week reported Super Con 
stellation sales averaged one every 10 
days during the first half of 1953, push 
ing the mid-year commercial backlog to 
i record $150 million. 


United Air Lines made net earnings 
of $4,068,416 for the first six months 
of this year, compared with $3,782,565 
for the same period of 1952. Operating 
revenues totaled $83,075,523, a 14% 
increase. 


Northwest Orient Airlines made a 
net profit of $302,500 from operating 
revenues totaling $29,095,000 during 
the first half of 1953, compared with 
' net loss of $525 and revenues of 
$24,657,600 for the similar period of 
the previous year. 


North American Aviation reports a 
June 30 backlog of $1,130,573,807 and 





net income after taxes for nine months 
ending that date of $7,990,000. Total 
sales and other income for the period 


$460,712,180. 


Temco Aircraft Corp., Dallas, © 
ports net income of $906,342 for the 
first six months of this year, compared 
with $860,223 in the first half of 1952 
Sales were $27,505,040, a 9.7% in- 
crease. 


Continental Air Lines net incon 
climbed to $1,040,204 during the first 
half of 1953 from $88,940 for the same 
period of last year. Operating revenues 


900,252. 


Western Air Lines reports a net in 
come of $356,567 for the first half of 
this year, dropping from $445,839 for 
the same period of 1952. Operating 
revenues were a record $10,876, 332, cut 
into by purchase of a new DC-6B fleet, 
inauguration of a new route and train- 
ing program. 


International 


Three Comet IAs last week began 
flight on Air France routes to the Near 
and Far East. Carrier has ordered three 
Comet 3s, expects to begin operating 10 
Super Constellations, 15 Vickers Vis 
counts and 12 Breguet Deux Ponts this 
vear. 


Royal Air Force lias taken delivery of 
the first of several Prestwick 
liaison planes on order. 


Pioneer 


; / 


Piper’s First Production Apache 
have been smoothed out, particularly the 
nose, engine nacelles and around the cabin 


First flight photo of the initial production- 
model Piper Apache twin-engine four-place 
light transport. It embodies numerous re 
finements over the prototype which has been 
undergoing a year-and-a-half of flight tests. 
Plane pictured is of all-metal construction, 
compared with metal and partially fabric- 
covered previous version. Its external lines 


In production at Lock Haven, Pa., the Piper 
Apache is scheduled to sell below $25,000 
Powerplants are two 150-hp. Lycomings. 
Cruise speed is reported at more than 150 
ceiling, fully 


mph.; one-engine — service 


loaded, in excess of 5,000 ft. 
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Nonsked Battle Brews in Senate 


Commerce committee chairman is expected to favor 


skeds: subcommittee member fights five-point plan. 


A clash over Senate Commerce Sub 
committee's approach to its review of 
the 1938 Civil Aeronautics Act and its 
administration points to a major battle 
on the nonsked issue on Capitol Hill 
before long 

In his outline of topics to be cov- 
ered, the subcommittee’s chairman, 
Sen. John Cooper, put down charges of 
Civil Aeronautics Board discrimination 
against nonscheduled airlines for airing 
before the group 
PSkeds’ Position—This brought a 
staunch of the scheduled air 
lines’ position from Sen. Edwin John- 
son, subcommittee member 

Johnson expressed the hope that the 
group “will not be used unwittingly as 
i vehicle to promote selfish interests 
(of nonskeds) rather than the public 
interest 

He took with Senate Small 

Business Committee’s report (AviATION 
Week Aug. 1, p laying down a 
five-point program to keep alive a lusty 
nonsked industry and calling on the 
Cooper subcommittee to implement the 
program. He called it prop 
aganda than a calm appraisal of actual 
condition: adding that “such a 
us could jeopardize our great 
national air transportation system which 
is so vital to our national defense.” 
P Decisive Factors—As a special com 
mittee, the Senate small business group 
lacks the authority to act on legislation, 
a power the Cooper subcommittee does 
have 

The 
member 
given no 
which could be 
man group 

Another factor that may influence 
the outcome is the switch in chairman- 
ship of the full committee: Sen. John 
Bricker has taken over the reins from 
recently deceased Sen. Charles Tobey, 
who appointed the Cooper subcom 
mittee and indicated sympathy for the 
nonskeds’ case. Although Bricker has 
not actively partic ipated in aviation mat- 
ters so far, he is expected to lean in 
favor of the scheduled airline industry's 
position 

Meanwhile, Air Transport Assn.’s 
president, Vice Adm. Emory Land, pro 
tested that if the Small Business Com 
program were ever adopted “we 
would have two scheduled 
tems in the U.S., each operating under 
different sets of rules.” 

P Subcommittee Approach—Hecre 
highlights of Cooper’s outline of 
approach of his subcommittec 


defense 


issue 


56) 


“more 


course by 


third Cooper subcommittee 
Sen. Dwight Griswold, has 
indication of his position, 
decisive in the three- 


mittee’ 
airline SVS 


are 


the 
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@ Define the public’s interest in ai 
1953 


of leading ec« 


] 
transportation as it looks in ob 


taining the view nomusts 


politic il scientists and imdustry repre 
sentatives 

@ Determine 
competitive 
the airline 
the public is affected 
e Consider the extent 
spirit and intent of the 
has ind is being “energetically 
and creatively fostered” by CAB 

© Propose measures for the future that 
strengthen 
pa 


and 


ind 
them 
how 


how monopolistic 
manifest 


industr 


practices 
BA lves in ind 
to which the 
1938 CAA act 


been 


will the air 
svstem in the 
ot 
Hons 

e Consider the fundamental issue of thi 
right of entry of new into 
the field 

e Consider airline profits and 


the level of passcenge! 


t insport ition 
ne id 
international opera 


enger and cargo 


domestic 


OMpann 


ubsidic 
ind fare mcd 
freight rate 

> Critical Reply Johnson cpl kep 
tical of the ¢ ooper 
nonskeds for thei 
record,”” Civil Aeronautics 
tion for hameful failure’ to en 
force nonsked fet tandard 
AB to enforce 1 


iwainst regular oper 


enda criti ized 
relatively poor safety 


Administra 


ind 
prodded ( gulation 


non ked 


“The ret ) Op ili 


ie 


md 


t 


nonsked accidents has shocked the na- 
tion Johnson declared. “So far this 
ear the nonskeds have had, altogether, 
four fatal accidents and killed 122 pas 
Over the five years from 1945 
said, “the nonskeds killed 


times as passengers 


SCTILCTS 
195 h 


ven 


to 
ove! many 
per passenger mile as did our certifi ited 
domestic and international carriers, com 
bined 

He urged that the subcommittee take 
ction along these lines 
¢ CAB should either put an end to all 
nonsked route-type operations or define 
new legal for a type of 
operation that is economically feasible 

Havoc a small vocal 
part of the 
regulated 
restraint 
e “The nonskeds’ record of continuous 
overloading of planes, inadequate main 
tenance, untrained and 
pilots and disregard of prudent dispatch 
known to the 
spot” 


lumitations 


reigns because 
ur transport industry is un 
to no economu 


ind submits 


ove! worked 


inn edures is well 


CAA 


ti 


pron 
whose present method of 


entirely inadequate 
Phe imposition of civil pe nalties 


ection | 


for 
ernious violations are “a mer lap on 
the wrist 

¢ Too many nonskeds operat 
with financing.” 
mnot see invone can find 
iTTICT hit to 
vernmental operating author 
to transport military personnel. ‘The 
pon ibility of the nonskeds to carry 
the public with the highest practical 
degree of care should not be overlooked 
the either.’ 


on 
hoestring insecure 
how 
th willing and abi 
cive ago 


ty t 


by ubcommittec 


eo 718 
12} 


EISENHOWER INSPECTS XB-52 


Dwight D. Eisenhower recently 
got a firsthand impression of the new Bocing 
XB-52 cight-jet Stratofortress during a visit 
to Seattle with other top government ofh 
Chief test pilot A. M 


flew the big bomber on two highspeed low 


President 


cials lex) Johnston 


altitude runs past the President's reviewing 
stand and made a sharp, climbing turn from 


500 ft. to 10,000 ft. Johnston climaxed the 


air display by landing and opening the 


Vhe 

seen walking beneath one of the 
big fucl tanks, for 
From left to 
Wells, Bocing vice presi 
William M 


plane’s drag chute President and his 
party are 
plane's external shown 
the first 
right: edward ( 


dent-enginecring 


time in this photo 
Allen, Boeing 
President Kisenhower; U. S. Sec 
retary of the Willam M. Hum 
phreyv; and Secretary of the Air Force Harold 
I lalbott See “More B-52s?” p. 426.) 


preside nt 


Treasury 
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Stockholders Approve 
rye ‘Be 
liger-Slick Merger 
Merge of bling ‘liger Line and 
Shick Atrwa une a step nearer last 
ifter a nearly unanimous vote of 
Ippros il b tockholder of the 
dit Cargo cCarricr 
Only hurd till to be 
Civil Acronauti Board 
CAB staff consider 


the merger a 


two 


leared 1 
ipproval 
ibility of 
from a 
tate 


mCreeci 


uclvi 
close que fion 


public polices tandpoint, plan to 
against the 


Board 


ts position for o1 
ina brief to the 
this month 

The ex 
pendent ree 
ifter 
to rule 


trial examiner 


will 
ommendation 
and the full 
ifter hearing 
this autumn 


. . | . 
Riddle Quits ATA’s 

. . ry” - ‘ 
Military Traffie Group 
Riddle Airline ha 
vitched its military traffic agency rep 
resentation from Air ‘Transport Assn 
to Independent Military Air Transport 
\ssn 
Riddl 
VTA on 
however 

New management 
heduled — airfr 
AVIATION Werek 
Paul Wee 


the company 


ind 
the re 
( pe ck d 


make it} 
horth 


Joard i 


oral argument 


Reorganized 


with 
matter 


retained =membership 


normal association 
took over the 
ight line last month 
Aug. 3, p. 18), and 
ner bought 20% interest m 
Weesner is maintaining 
1 silent-investor position, however. He 
has no office in the company and is not 
1 member of Riddle’s new board of 
directors 

President William 
boost scheduled 


LOCNCT lly 


Bovd 
airfreieht 


plans to 
and 
contract 


ScTvice 


operate — militar 


flights with equipment that otherwise 
would be idle 


Ihe company has raised an estimated 


$300,000 in funds to 
normal working capital position, ac- 


new restore a 


cording to r ports 


Ted Wells Leaves 
Beech Aircraft 

ed A Well vice pr ident and 
chief engineer of Beech Aircraft Corp 
organization in 1932 and for 
director of the com 
pany, resioned last week. Ralph Tia 
mon, Beech’s assistant chief engineer 
who had been with the 
World War TI 
Neelands, Jr.. another Beech 
resigned late last 
ind Neelands wer 


pom of 


in if 


everal veal | 


OTT nee 
( irk Wt i] 0 7 mn | 
jae 


director 


Well 


month 
mone thre 
oldest ton bra i ervice at 
Reech. Both assisted the late Walter 
H. Beech in organizing the corporation 


418 


Bec h told 


Hang imc ¢ 


AVIATION WeeExK no other 
xpected in the company 
that successors to Wells 
will be announced later 
Officials reported employment at the 
Beech plant had dropped from a high 
of 13,500 last December to 7,500 earh 
this month, following mceclation of 
the USAF ‘T-36. pro which 
Beech 
mitract 


ANDB Orders Civil 


Radar Beacon System 


Air Navigation Development Board 


ha launched i 


management 


ind Harmon 


Train in 


: 
had a $100-million production 


program to develop a 


new radar transponder beacon tem 
raft 


tep toward a 


for civil air a plan designed as a 


ommon navigation net 


vork for military and civilian flight 
Thi proposed 1 ,000-m tem, pr 
licted by Aviation Week (Mar. 30 


p 11). wall be developed to work with 


the military 
raft on terminal area radat 
P'Tests in 1954—lhirst experimen 
units of the new system ar 
be tested early next year 

I'he beacons are small r 
that reply 
transmitting a coded signal 
raft and 


mutter to ground 


the au providin 
echo.” 

Pr requency Shift—P: 
radar b« 1COTIS, which Tit 

tage, 


triggered 


the experimental invo 


n airborne unit 
energy from the ground-bas 
illance radars (operating at 
ystem involve 


1.000 


The new 
hift in frequency to 
will require a special 1 000-m 
interrogator and receiver 

Navv’s Bureaus of Ships and Aer 
nautics have ANDB 
to de ground-based and air 


borne 


been designated b 
velop th 
portion ot thie 


tem 


NAA TESTS SAPPHIRE-POWERED FURY 


A prototype of the new North American 
FJ-3 Fury—an FJ-2 modified to take the 
Wright J65 Sapphire turbojet—recently com- 
pleted its initial flight tests at Port Colum- 
bus, Ohio. First views of plane are shown. 
Described as heavier, slightly larger and 
faster than the earlier GE J47-powered FYJ-2, 
the newer FJ-3 model is expected to have a 
top speed of approximately 700 mph. Most 


noticeable external difference over the FJ-2 
is the revised nose intake for the larger Sap- 
phire engine. Internal changes include an 
improved gunsight for its four 20-mm. can 
and 


The FJ-3 is in preliminary production stages 


non new-type navigation equipment. 
at North American’s Columbus, Ohio, plant. 
It is one of several Navy aircraft, including 


a new Grumman job, taking the J65 
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rier's new president, Thomas F. 


SS 


EDDIE RICKENBACKER (seated left) discusses Eastern Air Lines affairs with the c: 


Armstrong (seated right 


Standing are Sidney | 


vice president-operations (left) and Paul H. Brattain, first vice president 


Eastern Names New President 


Capt. Eddie Rickenbacker, president 
of Eastern Air Lines for the past 15 
years, has turned that post over to 
Thomas F. Armstrong, EAI former 
treasurcr and secretary, in a 
shift of the carrier’s management 

Rickenbacker was elected chairman 
of the board and keeps his position as 
chief executive and general manager 
> Jet Planning—He said at a press con 
ference he hoped the top-level switch 
and other changes would give him more 
and long-rangs 


UPprist 


time for policy matters 
planning 

Jet transports are coming inevitably, 
he said, and the “hard, realistic’” think 
ing about them has to be done now 
And “economic readjustment ire on 
the horizon—‘‘We have to learn to sell 
ind merchandise again.’ 
P Top Team—Armnstrong, who 
the company in 1925 as an apprentice 
bookkeeper, has been secretary and 
treasurer since 19358 and a director since 
1940. Thomas I. Creighton, formerh 
assistant secretary, succeeds him a 
treasurer and becom« 
board. Flovd Farley, 
treasurer, was elected secretan 

They will be part of a “top manage 
ment” team of a dozen men, Ricken 
backer said 
> Guided Judgment—Rickenbacker ex 
plained that one purpose of the change: 


joined 


s a member of th 


who was assistant 
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Comet Ban 


® U. S. ambassador steps 


" 


into RCAF-NATCC fight. 


® Says New York should 
allow occasional landing. 


diploma has entered 


\ir Transport Coordinat 
urrent fight (AvIA 

to prohibit 

(_omets 

Idlewild 


Om 


ior 

( RK. South 

NATC( xecuth com 
mn Airlin pre ident, 

th roup ill find it 

t the Comet to land 
isional 


it Ot 

it should 

RCA to 

Ne York for 

1 behalf of the Minister of 
ise Or an ofh il of equiv 
embarrassing he said 
ran vere refused when 
in question 3 flying on 
ites in many areas of the 
lau Wilson, | S. em 
ittache has discussed 
iblem with the RCAF 
sions,” the 
have to date refrained 
into La Guardia and 


imba idor 


idded, “the RCA Au 
mimand is naturally anx 


oon as possible with 
have established for 


insport 
York 
ite the 


York Authorit how 
guidance to NATCC 
Ripley it would prefer 
rate into Idlewild but 

field 

different noise char 
iuiti-et tran port would 
immunition” to groups 
the urports 


f PNYA'’s refusal, the 


419 





Canadian Comet was flown to Mitchel 
AFB on Long Island after a stop at 
Washington Fal 8 and returned to 
Ottawa the following day 

Purpose of the Canadian Comet 
flights to this country, according to Air 
Commodore Ripley, is in the interest 
of joint security of the North American 
continent and as a means of transport- 
ing Canadian chiefs of state and other 
personages to and from the U.S. 


Chase Reorganization 


Deadline Is Aug. 31. 


Deadline for acceptance of one of 
two alternate plans for reorganization 
of Chase Aircraft Corp. has been set for 
Aug. 31, informed sources reported last 
week 

The alternatives 
¢ Kaiser Motor Corp. will put $1,750, 
000 on deposit at Chase National Bank 
in New York to form a new corporation 
with Michael Stroukoff holding all the 
stock. In exchange, he will surrender his 
51% control of Chase. 

The new corporation will have all the 
rights to Chase designs, Chase research 
and development contracts, its leases at 
Mercer County, N. J., Airport, and the 
right to purchase at book value all 
equipment of the present Chase com- 
pany. Kaiser, for its deposit, will receive 
all rights to the C-123 assault transport 
and the Chase name 
¢ If the Kaiser deposit is not made on 
or before Aug. 31, the second plan will 
be followed. This provides for a reor- 
ganization of the Chase board of direc- 
tors, with Stroukoff getting five of the 
nine-member board so he has effective 
control of the operating policies. 

Kaiser now holds 49% of the Chase 
stock. It is understood that a prelim- 
inary agreement, providing that one of 
the two reorganization plans will be 
followed, already has been signed by 
Stroukoff and Kaiser representatives. 
(Other details of the proposed transac- 
tion appeared in Aviation Werk Aug. 
10 p 19 


“e 

Army Orders First 
Production Firebee 

Los Angeles—U.S. Army has placed 
the first production order for Ryan 
Aeronautical Co.’s jet-powered target 
plane, the Firebec 

Official designation will be XM-21, 
the Los Angeles Ordnance District re 
vealed last week in announcing the con 
tract 
> Fighter Performance—The Army an 
nouncement said the highspeed Fire 
bee will be used in training units in the 
of the Skyv- 


and “‘other 


antiaircraft operation 
sweeper gun, the Nike 
guided missiles.” 


420 


The XM-21 will maneuver at vary- 
ing speeds and altitudes over anti-air- 
craft installations to simulate invading 
enemy aircraft. Ryan claims perforr- 
ance of the target aircraft, powered by 
a Fairchild J44 jet engine, approaches 
that of the F-86 jet fighter. 

Army will ground launch the XM-21 
with the aid of Rato (rocket assist take- 
off) unit and a launching track. Rato 
is jettisoned after takeoff of the pilotless 
target plane 
P First Contract—Although develop- 
ment contract for the Firebee was 
under the joint auspices of the Army, 
Navy and Air Force, the Army con- 
tract is the first to be announced for the 
target aircraft. 

The Firebee, with sweptback wings 
and tail surfaces, is approximately 18 
ft. long with a 12-ft. span. Weight is 
estimated at 1,800 Ib. A two-stage para 
chute recovery system is designed to 
lower the aircraft without damage after 
each flight. 


MIT Engineer Wins 
Aviation Week Award 


Massachusetts Institute of 
ogy has announced award of the 1953-54 
Aviation Week Fellowship in aeronau 
tical engineering to Robert Roy Piper 
of Princeton, N. J. 

The award, made annually since Sep- 
tember 1950, carries a_ stipend of 
$1,800 and goes to a student enrolled 
for an advanced degree in MIT’s de 
partment of aeronautical engineering 
Funds are provided through Robert W. 


Technol 


Martin, publisher of Aviation WEEK. 
Piper, who entered MIT in the fall 
of 1949, is a member of the honors 
group of aeronautical engineering stu 
dents and the student chapter of the 
Institute of the Aeronautical Sciences 


CAB Crash Report 


Blames Controller 


A double misunderstanding of radio 
messages—between a pilot and a Civil 
Aeronautics Administration trafic con- 
troller—contributed to the crash of a 
C-46 Apr. 3 near Selleck, Wash., the 
revised opinion of Civil Aeronautics 
Board investigators reveals 

Preliminary field reports to CAB of- 
ficials in Washington previously placed 
the blame solely on the pilot (AviaTIoN 
Week Aug. 3, p. 52) 

Two survived and two killed 
when the American Air Transport plane 
hit a mountain range while approach- 
ing Seattle from Cheyenne 

Traffic contro] cleared the transport 
to cross the Hobart fan maker at 8,000 
ft., then cross over to Seattle at or above 
4,000 ft. 

Tape recording of the 
radio transmissions 
e Pilot: “Roger, this, uh, nine three 
is cleared to, uh, Hobart—to 
there four thousand or above 
the range station, ah, four thousand 


werc 


subsequent 


metro 


CTOSS 


we're to report to you at, uh, Hobart, 


OvVCT 

¢ Controller: “Negative, report Hobart 

to Seattle approach control.” 
(Continued on page 425) 


AUTOGIRO MODIFIFD FOR CONVERTIPLANE TESTS 


Artist’s conception of how tri-motor modifi- 
cation of prewar Kellett KD-1B will look. 
Craft is being rebuilt by the original maker 
under a Navy contract to gather converti 
plane data (Aviation Week Aug. 10, p. 20). 
Iwo 140-hp. Lycomings and wings are to 
be added to the craft, rotor 
power drive. Nose engine, a 225-hp. Jacobs, 
Flight tests will check 


also a new 


is being retained. 


theories about unloading helicopter rotors 
and transferring loads to the wings. When 
completed the modified KD-1B will weigh 
approximately 3,400 Ib. This Autogiro was 
used by Eastern Air Lines in 1939 on the 
first regularly scheduled rooftop rotary-wing 
airmail route between Camden (N. J.) Air- 
port and the rooftop of Philadelphia post 
office. 
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Power 


depend ond 





NICAD 


Nickel Cadmium Batteries are built 
for many years of low-cost service 











You can leave a Nicad battery in any state 
of charge, for long periods without attention 

or fear of deterioration 

Ruggedly built of nickel-plated steel, Nicad 
batteries combine great mechanical strength 
with low internal resistance. They will stand 
up under severe service conditions, eliminat- 
ing such common battery troubles as noxious 
fumes, corrosive spray, damage due to over- 


charge, plate breakage and deterioration of 





separators. Using very little water, their simple, 
inc xpensive maintenance pays for their first 


cost Many times ove! 


Specify Nicad Batteries For: 
Airport emergency lighting . Control 
tower consoles Continuous power units 
Engine starting Micro-wave and tele- 

phone systems . . . Radar equipment . 


Switchgear and substation operation 


NICKEL CADMIUM BATTERY CORPORATION 
100 Park Avenue, New York 17, N 
Plant, Easthampton, Massachusetts 





CUTAWAY VIEW of a Niced cell, showing 
all-stee!l construction 


MADE IN U.S.A. 





ALUMINUM 
MAGNESIUM 


STAINLESS STEEL 


BENSOW manuracrurers 


Propeller Spinner Equipment—Turbojet and Gas Turbine Engine 
Components—Gasoline and Oil Tanks—Deep Drawn Magnesium 
Shells and Dip Brazed Aluminum Parts and Assemblies— 

Wing and Fuselage Sections —Cowlings — Galley 


bor 
ARMY -NAVY and 


COMMERCIAL AIRCRAFT 
ask 


GUIDED MISSILES 





ENGINEERING DEPT. equipp: 
ibrary reproduction drawing 
taffed with mechanical an 
with extensive knowledge 
enced with basic procedure 
pertecting the complete pr 


purpose 


LABORATORY 
1! apparotu 
examina Xay equipment f 
welds up to tw ches in alumir 
determine electrical resistance 
equipment, Rockwe 
ee a ees Seeet ren HEAT TREATING FURNACE 


ary equipment for examinotior : i nee 


AGING FURNACES 
MACHINE TOOL DIVISION equipped wit! j ‘hel 
ond machine lathe turret | 


mill ha 


FOUNDRY 


HYDRAULIC PRESS DEPT. « 


with 200 -tor t | 


PLATING DEPT 


tir 


MECHANICAL PRESS DEPT. « 


ncn pre € ranging up 
FINISHING DIVISION 
SPINNING DEPT. 


SHIPPING 


WELDING DIVISION 


Agr r r f 


endou MANUFACTURING CO. 


NEW YORK KANSAS CITY LOS ANGELES 





REMEMBER THE SMOKE ? 
IT’S BEEN TAKEN AWAY !! 


The new, smokeless 15KS-1000 JATO — now in mass 
production — is proof of Aerojet-General’s ability to 
conduct basic and applied research for the improve- 
ment of rocket power plants. 

The background and accumulated knowledge 
of the Aerojet-General research, development, 
and production staffs have established their 
leadership for the further development and 
determination of future applications of 


ROCKET POWER. @ Solid Propellant Rockets 


@ Liquid Propellant Rockets 
@ Missiles, Boosters, and Components 
@ Specialized Avionics 


@ Auxiliary Power Units and 
Gas Generators 


@ Architect-Engineer Services 


en Kem Geacal CORPORATION 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 


AZUSA, CALIFORNIA @ SACRAMENTO, CALIFORNIA © CINCINNATI, OHIO . MARION, INDIANA 





Continued trom page 420 

Thus, although the transcription r 
veals that the pilot said, “cleared to, uh, 
Hobart tour thousand .” the 
controller said he heard only a three to 
four second pause in place of “Hobart” 
and therefore thought the query referred 
only to whom to report next 

Static and 
four other radio receivers near the con 
troller’s ear, may have caused oblitera 
tion of words, according to testimony 
on thus ¢ by Carl I’. Kusrow, district 
supervisor of the facilities operation 
branch of the CAA in Seattk 


. . 
Colonial Profit Cuts 

Ty “~ . 
Need for Subsidy 

Colonial Airlines last week revealed it 
has reduced its subsidy need to less than 
one-tenth of last year’s requirement to 
break even after compensatory mail pay. 
Colonial earned a $375,000 net profit 
the first half of this vear, compart d with 
a $200,000 loss a vear ago. 

Meanwhile, rivals Eastern and Na 
tional Airlines await decision of the 
President on whether either or neither 
should be approved for purchase of 
Colonial (Aviation Werk Aug. 10, p 
55). Colonial’s rapidly improving finan 
cial independence is taking some of the 
urgency out of the merger question 
> Subsidy Halved—Colonial reported it 
subsidy need to break even dropped 
from $816,000 the first half of last vear 
to $77,000 this year—after compensa 
tion for cost of hauling the mail. Over 
all subsidy, including profit element, 
was cut in half. 

Colonial’s net working capital, after 
purchase of a Douglas DC-4 for $640, 
000 and other capital expenditures, was 
$554,000 June 30, compared with 


outside noise, including 


S9TS.000 


Jun 


OOO equits 


1 vear ago 
30 capitalization was $1,570, 
and no long term debt. Net 
ibout $380.000 
of $1.191.000 
non- 
carrving mail, 
break-even need of 
ic first half of this vear. Com- 
rate would vield about 
leaves non-subsidy de- 
First half vear 
is Colonial’s poorer season. S« 
busine generally is better 
© Sales Gain—Commercial revenues in 
creased 5] the first half of this vear— 
from $2,658,000 a vear ago to $4,037.- 
000. Bermuda traffic gained 63° and 
domestic passengers 45% 
> Management—New management poli- 
cies includ 
@ Sales techniques, including confirm- 
ing reservations over scheduled capacity, 
then running extra sections to take the 
balance. This includes the unorthodox 
procedure of sometimes running all 


worth thus increased 
from last vear’s equit 
> Break Even—Befor 
subsidy compen 


( olon 


$170.00 +} 


TOCCIVING 
ition for 
cport 


pensatory mail 
$93 000 This 
ficit of S77 


usu lly 


ond half 


O00) 
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Aviation’s Women 
every week 


ilmost | 100 
women po 1] } 

ot th | 
maustt 
Industries 
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0000 
America s 
other 18,000 are servin n aviation 
vith USAF, Navy and Marines 
3 flight nu Uncounted 


000 a 
employed by 
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operators, federal a 
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suppliers and ail 
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contractors and 
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agencies, 











} 
plane it once, 


sident Robert EH 
thousand 


with no spar 


| L rath 
vice pre rnstein says the 
airline serve 


this way 


more 
than by operating set sched 
ules with spare planes standing by 
eldom Cause nig ( HNcechition he 
ivs 
® Night 
>rvice l patterned 
original “Night Hawk 
coach trail for other 
¢ Leasing Constellations for Ber 
d Coloni 
npetitive 


ind BOAC 


Owl 
( ipital . 
d the 


he duled i rline . 


ignated 
ifter 
that bla 


aircoach, 


Cl 


muda run has improv 
cniile ind ct 


Pan American 


U.S. Forces ICAO 
Budget Cutback 
MeGr Hill W 


Brighton, England 
sion of the Internatio 
(organization 
U.S. delegate 
major objyecti 
© Budget cut of 


month and the 


a ee 


FAIREY ROTODYNE 


Artist's conception of the new Fairey Roto 


dyne convertiplane ordered by the Ministry 


of Supply to meet requirements of British 


European Airways for a large intercity 


pe rsons 


Plan 


pushed through under strong U.S 
ure. Most of the money was saved by 
permitting ICAO to draw on its finan 

he 60 member 
till contribu 2.5 millon 


pres 


tates will 
\car, 
from 


cial TC cITvV¢ 
thus 
i litt mo N é> 
the U.S 

e Limiting ICAO’s activities wlhicre they 
ncroach upon the province of 
(Aviation WEEK 


Coming 


ICLCAIN 
ndustry or operators 
Iso accepted Japan's 
membership making 
United Nations agency 
on whi ountry 15S 
> Other News—Othicr developments at 
the venth session 
e Multilateral 
ial night 
embl vas stalled ag 
the U.S 
tion of regional 
might work 


trunkline , 


pplication 
ICAQO the first 


1 this < represented 


agreement on Comer 
perennial target im the 
un this vear by 
that codifica 
rights of 


disadvan 


on the ground 
commercial 
to the 
Lhe assembly ap 
from the Council of 
Europe that a conference be convened 
by ICAQ 
| ul pe in il! 
e Definition of nonsked rights, also op 
posed bv the S.. was defeated 
ICAQO’s Council study 
the problem, especially to see how chat 
could be distinguished 
CTVICES U. S. held the 
it t early to expect uni 


non ke d 


Operator 
tage ot 
‘ ! 

proved a request 
to coordinate and Nprove 


transport ‘ 


was directed to 


fer operation 
from regular 
il Tre dom for 


Ve 


@ Factual report on charges levied on 
vcrato for use of 
ilitie was ordered. ‘Thi 


forwarded to member a 


urport md radio 
report is to 

crnment 
judge 


to enabl them reasonably to 


laims made b 


tor 


urport and aircraft oper 


¢ More emphasis on implementing al 
read i cpt d ICAO tandard was 
led for na mbly resolution. An 
xception ICAO Airworthine 
Standard not binding on am 


one. 


TRANSPORT 

coach-type rotorcraft. Designed to carry 40 
50 passengers, the Rotodyne will be powered 
by Napier Eland turboprops and have jet- 


driven four-blade rotors 





. ' * Ihe first Air ‘Tractor is to | outstrip the MiG, Jabara sai 
Spray Dusters Build red by a single 450-hp. Pratt & The triple jet ace also 1 


; » icy Wasp Jr. Lighter models, wi oint 
cy . » ‘ iS] L | 
Agric ulture I lane hp. and 300-hp. engin e Radar gunsight is indispen 


ter highspeed combat Impro' 


inh ipable of carrying more than Central plans to ll ft i f 1 ially those developed DI 


vill be al Javbird (Aviation Week Ma 


ADI 


: . | ! | | } 
\ ll pe 1dhHZCG wricultural il nown 


ul. ft. of spray, dust, seed or fertilizer minus engine Customer 
under onstruction at Yakima to send their own powerplants to the 140), eliminated objections J 
Wash.) Muni ipal Airport Tlie pro ompany for in tallation in a standard towards the device at th 
totype | cheduled to make its first Air Tract urtrann first tour of duty in 1951 
flight in October e Emergency svstems pa 


Specifi ition fol thre cw cratt ‘ ‘ if bh climimated 
] 1 _ ta i. p 
named the Ait Tractor, were lid dow, Ace Boosts F-86! 
by Central Aircraft, In £ Yakima, McGraw-Hill World New 
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ontractors. Engineermg was done by Tokvo—The North American | | More B-52s ? 
Lamson Aircraft Co., Seatth Sabre is a far better fighting plan than | 

In configuration, the Air ‘Tractor j the preceding A and I models and - 7: ‘ | 
nm equal-span twin-bay staggered bi more than a match for Russia’s MiG ing over P'r reneged cae ee 
plan Upper surface of gull-wing 15, USAF jet ace Maj. James W portes comment " re: 
design, taper sharply at the center se Jabara told Aviation Werk prior to eer... Sl yet 
tion Upper and lower surface ire rcturning to the U.S Seattle for the Gov 
fitted with end-plate Landing gear Jabara said the F-86F has a higher anh p we 
is conventional type with tail wheel ceiling than earlier Sabres, more peed o “ 1 a7 
Noteworthy features of the plane in md better pressurization, defrosting president Wilham 
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ercel 
HONEYCOMB 


Basic core material used by America’s leading 


aircraft manufacturers — wherever light-weight 


high strength sandwich structures are demanded 


The radome on the 

F-86D Sabre Jet is but one 
of countless production 
parts fabricated of 

Hexcel Honeycomb 


BOEING 


Write for catalogue: “Structural Honeycomb for Sandwich Construction" 





HEXCEL PRODUCTS CO. 


Distributors of Honeycomb « Manufactured by 
California Reinforced Plastics Company 
955 Sixty First Street - Oakland 8, California 
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A new advance in automatic data reduction... 


ne FELEDUCER 


Automatically converts voltage 


into decimal digits... with 0.1% accuracy 


It offers these 
important advantages: 


Provides 0.1% accuracy 

( +999 counts full scale). 

Provides for minimum full-scale input of 
10 millivolts (10 microvolts per count) 
and maximum full scale input of 1.0 volt 
without external attenuation. 

Reads these low voltages without D.C. 
amplification and digitizes higher voltage 
by means of attenuators. 

Requires only 0.8 second or less 

for balancing. 

Uses a simple bridge-balancing circuit. 
Does not hunt or oscillate. 

Relays digital output to neon lamp bank, 
punched cards, an electric typewriter, 
magnetic tape or punched tape. 
Recognizes sign of input voltage. 
Provides for zero reference shift. 





Thermocouples Teleducar Program 
Strain Gauges Unit Punched Cards 
Telemeter Receivers Electric Typewriter 
Record-Reading Devices Magnetic Tape 
Analog Computer Output Punched Tape 
Pressure Measuring Elements The Teleducer also serves as a general purpose 

precision recording laboratory voltmeter. 


TELEDUCER Techy julletin 104 and Technical Bulletins 106 and 107 
giving specificatior n the Program Unit and Electric Typewriter, will be 
r your convenience 


. 


Turn hours into minutes 


with automatic data reduction 


CORPORATION 


BURBANK, CALIFORNIA 


ty and State 








PILOT 
PROTECTION 








WITH THE 





STURGESS 


MULTI-DIRECTIONAL 


Harness Ree 











(7 
MULTI-DIRECTIONAL 
MEETS MA-2—MiL-R 8236 


HERE 1S THE NEW STURGESS HARNESS 
REEL THAT PERMITS NORMAL PILOT 
MOVEMENT AND INSTANTLY SECURES 
HIM AGAINST INJURY IN EMERGENCY 


MULTI-DIRECTIONAL in its protective 
function. Instantly activated by 
slight shock load protecting the 
pilot against injury on instrument 
panel or other projections 
AUTOMATIC. Locks automatically 
and is equipped with manual con- 
trol lever for pilot's use, Entirely 
mechanical in operation, requiring 
no auxiliary power such as 
tricity or hydraulics 

LIGHT WEIGHT Entire unit, includ- 
ing manual control, weighs only Z 
pounds — substantially than 
MIL-R-8236 specifications 

TESTED 
has successfully 
rigid qualification tests, 
production 


elec- 


less 


The Sturgess Harness Ree) 
passed the most 


and is in 


IN PRODUCTION 


for information Dept 


i” Lucific SCIENTIFIC CO. 


1430 Grande Vista Ave., los Angeles 23, Calif. 
25 Stillman Street, San Francisco 7, California 
1915 Ist Avenue South, Seattle 4, Washington 
806 East Abrom Street, Arlington, Texas 
EASTERN REPRESENTATIVE: AERO ENGINEERING INC. 
Mineole, t.1., N.Y 


Write Today 
AW-8 


» Indianapolis - Baltimore - Montreal 


428 
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means PRECISION and SKILL 
in the fabrication of 


detail and Assemblies 
for Jet Aircraft 


Automatic fuel level control valves 
Fuel shut-off valves 

Fuel transfer valves 

Micronic fuel filters 

Fuel strainers 

Fuel vent valves 

and other essential components 


SCHULZ Tool and MFG. Co. 


425 S. Pine St. San Gabriel, Calif. 
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Dynamic models of tomorrow's 

aircraft —invaluable for 

aerodynamic and aeroelastic ; 

research information — designed 
and built by AEROLAB 

Programmed flight patterns - SERVICE 
Autopilot control systems — 


AETCO is equipped and staffed to 


Aerolab is the first completely : 
perform almost any conceivable 


integrated commercial source 


for free flight research veliel | 
an ee Saye POranee Wenn test on all types of aircraft com- 


ponents. 


AETCO tests are recognized as 
accurate and dependable. AETCO 
reports are prompt and complete. 


In-Flight Testing, too! 


AIRCRAFT 

EQUIPMENT 

Hevelopmen) co 1806-12 FLEET ST. TESTING 
pesodens. 3. cout BALTIMORE 31, MD. COmpaNY 
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Photo Courtesy Globe Industries 


Miniaturized Antenna 
Motor Filter 


Reduces Control Motor Noise .. . Occupies Only 1/5 of Original Volume 


Te ee 
will provide you with 
complete application 
engineering service 
for optimum results 
in the use of radio 


noise filters 


PROBLEM—Engineers of a large Western air- 
craft manufacturer required components with 
greater reliability, yet smaller in size, for the 
suppression of noise from control motors in 
airborne radar. Any new design would have 
to meet Military Specifications MIL-I-6181. 


SOLUTION—Sprague’s Radio Noise Suppres- 
sion Laboratories at Culver City, Calif., 
tackled the problem and came up with the 
filter shown above tailored specifically 
for the permanent magnet motor involved. 
Dimensions: 1%" x 1” x 44", 80% size re- 
duction from the filter previously used by the 
aircraft manufacturer. And the reliability 
requirements were more than met! 


RESULT—Let Robert Stein, Vice President in 
Charge of Engineering, Globe Industries, Inc., 
125 Sunrise Ave., Dayton, O., tell you in his 
own words: “As the manufacturer of this 
permanent magnet control motor, we now 
furnish it complete with the Sprague tailor- 
made filter installed and have adopted this 
filter as standard on other applications, 
because of its small size, light weight, and 
excellent performance 


PRODUCTION SCHEDULES for such filters de- 
signed by Sprague’s California labs are regu- 
larly met by Sprague’s extensive pilot plant 
and mass-manufacturing facilities, the former 
for those sizzling rush orders, the latter for 
volume needs. For help with your radio noise 
filter applications, write, wire, or phone 
Sprague Electric Co., 11325 Washington 
Blvd., Culver City, Calif. (TExas 0-7491) or 
North Adams, Mass. (North Adams 423). 


YOU CAN DEPEND ON 
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RREP 
TELEMETRY foe = cee: 


fa. 


*Yo¥e 


Serving | 
Government 
and Industry 


RREP has been the prime developer, designer, and pro- 
ducer of precision electronic telemeter equipment since 
the industry's infancy back in 1942 


RREP TELEMETRY systems are presently used by U.S. 
military agencies, many foreign governments, most major 
aircraft companies, and numerous research and industrial 
organizations ... This invaluable experience puts no prem- 
ium on the cost of RREP equipment. Naturally, we will 
discuss your plans in complete confidence. 


RAYMOND ROSEN ENGINEERING PRODUCTS, Inc. 


32nd & Walnut Streets * Philadelphia 4, Pa 


Over 85% of the torque wrenches 
used in industry are 


when only the 
a . 4 
BEST is right! TORQUE WRENCHES 


...-Be sure by specifying .,. Read by Sight, Sound or Feel. 
“‘CIRCLE-SEAL”’ Valves ---, ian lt as 


ae : @ Permanently Accurate 
The Circie-Seal prin 


perfect leakproof perfo y @ Practically indestructible 

with inches of 

sands of pounds differenti: @ Faster—Easier to use 
non-« rings ( 0) 


sshioned closing ...< ‘ 
— ' @ Automatic Release 


I revents 
to seats @ All Capacities 


ininch ounces inch 
pounds .. . foot pounds 
All Sizes from 0-6000 
ft. Ibs.) 


The ultimate CIRCLE a SEAI 


answer to check 

valve require- PRECISION CHECK VALVES 

ments from very LOW PRESSURE RELIEF VALVES 

low pressure to SHUTTLE VALVES 

3,000 psi FLOW LIMITER VALVES & every 


manutacturer 


Send for free engineering data design and 


production man 


j 7 . should have 
JAMES*E OND *CLALE x 
' F i] dota. Sent upon 


2181 E. Foothill Bivd. © Pasadena 8. Calif request 





HERE 1S THE SOLUTION 


to many metering and positioning 
problems requiring extreme sensi- 
tivity and extreme durability. 

Texas Instruments originally de- 
veloped this sensitive, smooth, linear 
and long-lived magnetic fluid clutch 
meter/positioner to solve a 30° bi- 
directional recording problem in 
some airborne military gear. Simply 
and durably built, it far outlasts 
anything similar we've ever seen 
(over 3000 hours continuous duty 
at rated load). 

In essence, it consists of two TI- 
developed magnetic fluid clutches 
(weighing .46 lb each) working in 
opposition. Input current of 100 
microamps causes a 6° output shaft 
deflection with from 10 to 500 mi- 
croamps being measurable. General 
data is appended. 

If you are being perplexed by a 
metering/positioning problem de- 
manding a rugged — yet sensitive 
and accurate movement, just drop 
us a line and we'll be glad to answer 
your questions in detail. 


magnetic 
fluid clutch 
meter/positioner 
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SPECIPICATIONS 
Meter/Positioner Movement 


Sensitivity 6° per 100 microamps 

Accuracy + 5% 

Life 3000 hr @ rated load 
Frequency Response 

Flat to 5 cps, as applied 

30° either side of zero 

10 microamps 


Deflection 
Min. Input Signal 
Max. Input Signal 500 microamps 
Ambient Temp. Range. —40 to +75°C 
Coil Impedance... 15,0000 , 450 henries 
following data taken w/o springs 
Output Torque 
0.125 oz-in./100 microamps 
Maximum Output Torque 
5.25 oz-in. at 4 milliamps 


| ? 
“Ey 


PEXAS INSTRUMENTS 














@ EDITORIAL INDEX 


Joint Parachute Test Facility, Air Research 
and Development Command, p. 411. 


K 


Kelier, C. WN Chief, Design Engineering 
Branch, Aircraft Radiation Lab, Wright 
Air Development Center, p. 344. 


Kester, R. &., Chief, Techniques Branch, 
Communications and Navigation § Lab, 
Wright Air Development Center, p. 356. 


Keto, John E., Technical Director, Wright 
Air Development Center, picture, p. 107. 


Koenig, P. E., Technical Director, Arma- 
ment Lab., Wright Air Development Cen 
ter, p. 386. 


Kronauer, Lt. Col. C. J., Director, Test 
Operations, Air Force Armament Center, 
Eglin AFB, picture, p. 222. 


Kunze, Alan A., Chief, Equipment Develop- 
ment Div., Rome Air Development Cen- 
ter, picture, p. 286. 


L 


Lane, D L., Chief, Components Test 
Branch, Electronic Components Lab, 
Wright Air Development Center, p. 370. 


Larson, R. D., Chief, Transistor Sect., 
Electron Tube Branch, Electronic Com- 
ponents Lab, Wright Air Development 
Center, p. 382. 


Lewis, Col. C. H., Chief, Aircraft Radia 
tion Lab, Wright Air Development Cen- 
ter, p. 344. 


Libby, Richard, Chief, Detection and Eval- 
uation Sect., Electronic Warfare Lab, 
Electronic Warfare and Techniques Div., 
Rome Air Development Center, p. 302. 


Lingard, Col. A. lt., Chief, Automatic 
Flight Control! Branch, Armament Lab, 
Wright Air Development Center, p. 390. 


Ljunggren, Col. Ernest, Asst. for Develop 
ment Weapons Systems Div., ARDC 
Hq., p. 83 


Longiaru, A. J., Automatic Flight Control 
Branch, Armament Lab, Wright Air De- 
velopment Center, p. 390. 


Long Range Missile Test Range, Patrick 
AFB, map, p. 183. 


Luke, Maj. Ernest P., Research Test 
Branch, Holloman Air Development Cen- 
ter, p. 194. 


M 


Maintenance Lab, Directorate of Flight 
Tests and Development, Air Force Flight 
Test Center, Edwards AFB, p. 132. 


Marks, Raiph, Chief, Radio Equipment 
Communications Sect., Equipment De- 
velopment Div., Rome Air Development 
Center, p. 296. 


Marshall, C. J., Chief, Search Radar 
Branch, Aircraft Radiation Lab, Wright 
Air Development Center, p. 344 


Materials Lab, Wright Air Development 
Center, p. 116. 


Maude, Maj. Gen. Raymond Coleman, Com- 
mander, AF Cambridge Research Center, 
picture, biography, p. 229. 


Mayer, |. S., Chief, Electromech« nical Sect., 
Components Development Branch, Elec- 
tronic Components Lab, Wright Air De- 
velopment Center, p. 370 


McDowell, C. W., Chief, Mechanical Test 
Sect., Components Development Branch, 
Electronic Components Lab, Wright Air 
Development Center, p. 382. 

Mechanical Branch, Aircraft Lab, Wright 
Air Development Center, p. 108. 

Mechiing, Brig. Gen. Edward Pont, Com- 
mander, Air Force Armament Center, 
picture, biography, p. 211. 


Miller, M. W., Chief, Dielectric Test Sect., 
Components Development Branch, Elec- 
tronic Components Lab, Wright Air De- 
velopment Center, p. 382. 


Mills, Maj. Gen. John S., Commander, Spe- 
cial Weapons Center, ARDC, Kirtland 
AFB, picture, biography, p. 91 


Moore, Col. Walter, Director of Flight Test 
and Development, Air Force Flight Test 
Center, Edwards AFB, picture, p. 133. 


Moskowitz, Fred, Chief, Lab 1, Equipment 
Development Div., Rome Air Develop- 
ment Center, p. 294. 


Mountain Wave Project, Atmospheric 
Analysis Lab, Geophysics Research Di- 
rectorate, Cambridge Research Center, p 
244 


N 


Nelson, W. H., Chief, Special Tube Sect., 
Electron Tube Branch, Electronic Com- 
ponents Lab, Wright Air Development 
Center, p. 382. 


Newman, Philip, Chief, Propagation Lab, 
Components and Techniques Group, Elec- 
tronics Research Directorate, AF Cam- 
bridge Research Center, p. 327 


Noble, H. V., Technical Director, Electronic 
Components Lab., Wright Air Develop- 
ment Center, p. 370. 


Non-Rotating Engine Branch, Powerplants 
Lab, Wright Air Development Center, p 
108 


Norton, Col. H. W., Commander, Range 
Group, Missile Test Center, Patrick AFB, 
picture, p. 184. 


Nuclear Propulsion Branch, Powerpiants 
Lab, Wright Air Development Center, p 
108 


.e] 


Office of Scientific Research, Air Research 
and Development Command, p. 87 


Ostrander, Col. Don, Commander, Holloman 
Air Development Center, picture, biog- 
raphy, p. 187. 


P 


Packard, Lt. Col. P. L. M., Chief, Research 
and Development Procurement, Rome Air 
Development Center, picture, p. 265 


Parachute Branch, Holloman Air Develop- 
ment Center, p. 204. 


Partridge, Lt. Gen. Earle, picture, p. 79 


Paul, Col. Franklin, Vice-Commander, Rome 
Air Development Center, picture, p. 256. 


Peoples, Or. James, Head, Terrestrial 
Sciences Lab, Geophysics Research Di- 
rectorate, AF Cambridge Research Cen- 
ter, p. 240. 


Performance Test Branch, Flight Test En- 
gineering Lab, Air Force Flight Test 
Center, Edwards AFB, p. 129 


Phillips, Col. S. C., Chief, Plans Office, 
Armament Lab, Wright Air Development 
Center, p. 386. 


Photo Branch, Flight Test Engineering 
Lab, Air Force Flight Test Center, Ed- 
wards AFB, p. 132. 


Photo-Optics Branch, Armament Test Fa- 
cilities Lab, Air Force Armament Center, 
Eglin AFB, p. 219. 

Photo Reconnaissance Lab, Wright Air De 
velopment Center, p. 115. 

Physiology Branch, Aero Medica Lab, 
Wright Air Development Center, p. 404. 


Polve, Maj. James H., Chief, performance 
Section, Experimental Flight Test Pilot 
School, Air Force Flight Test Center, Ed- 
wards AFB, p. 146. 


Powerplants Lab, Wright Air Development 
Center, p. 108. 


AVIATION WEEK, August 17, 1953 





Preliminary Design Group, Aircraft Lab, 
Wright Air Development Center, p. 108. 


Project Lincoln, AF Cambridge Research 
Center, p. 229; Lincoin Lab, p. 231. 


Project Reliable, Armament Lab, Wright 
Air Development Center, p. 386. 


Project Volir, AF Cambridge Research 
Center, p. 343. 


Propagation Lab, Components and Tech 
niques Group, Electronics Research D:- 
rectorate, AF Cambridge Research Cen- 
ter, p. 326. 


Propeller Lab, Wright Air Development 
Center, p. 113. 


Propulsion Windtunnel, Arnold Engineering 
Development Center, p. 154 


Psychology Branch, Aero Medical Lab, 
Wright Air Development Center, p. 404. 


RF Components Lab, Components and 
Techniques Group, Electronics Research 
Directorate, AF Cambridge Research 
Center, p. 328. 


Ramjet Addition, Engine Test Facility, 
Arnold Engineering Development Center, 
p. 151. 


Rappaport, George, Chief, Countermeasures 
Branch, Aircraft Radiation Lab, Wright 
Air Development Center, p. 344. 


Republic F-84F Project, Air Force Flight 
Test Center, Edwards AFB, p. 133. 


Research and Applied Techniques Lab, 
Electronic Warfare and Techniques Div., 
Rome Air Development Center, p. 302. 


Research Directorate, Special Weapons 
Center, ARDC, Kirtland AFB, p. 94 


Research Test Branch, Holloman Air De 
velopment Center, p. 194 


RF Components Lab, Components and 
Techniques Group, Electronics Research 
Directorate, AF Cambridge Research 
Center, p. 328. 


Richardson, Col. F. H., Chief of Staff, 
Arnold Engineering Development Center, 
p. 150. 


Richardson, Maj. Gen William  Lioyd, 
Commander, Air Force Missile Test Cen- 
ter, Patrick AFB, picture, biography, p 
175 


Ridley, Lt. Col. Jackie L., Chief, Flight Test 
Engineering Lab, Air Force Flight Test 
Center, Edwards AFB, p. 125. 


Rippin, J. F., Chief, Resistance, inductance 
and Capacitance Test Sect., Components 
Development Branch, Electronic Com- 
ponents Lab, Wright Air Development 
Center, p. 382. 


Rocket Branch, Engineering Lab, Direc 
torate of Flight Tests and Development, 
Air Force Flight Test Center, Edwards 
AFB, p. 132. 


Rocket-Sounding Activity, Geophysics Re- 
search Directorate, Cambridge Research 
Center, p. 239. 


Rogers, T. F., Asst. Lab Chief, Propagation 
Lab, Components and Techniques Group, 
Electronics Research Directorate, AF 
Cambridge Research Center, p. 327. 


Rome Air Development Center, p. 251; 
organization chart, p. 250; procurement, 
p. 262. 


Rosenberg, H. S., Chief, Self-Contained 
Navigation Branch, Communications and 
Navigation Lab, Wright Air Developmert 
Center, p. 356. 


Rotman, Walter, Antenna Lab, Directorate 
Services Branch, Electronics Research 
Directorate AF Cambridge Research 
Center, p. 339 


Ss 


Samson, E W., Chief, Communications 
Lab, Components and Techniques Group 
Electronics Research Directorate AF 
Cambridge Pesearch Center, p. 320 
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REDUCES CONNECTOR 
WEIGHT - 75° 


Here’s the answer to the need 
for efficiency, simplicity and 
flexibility in fluid line connec- 
tions. Rubber Teck’'s flexible 
fluid line connectors are effec- 
tive with misalignment up to 
4°, materially absorb vibra- 
tion and torque motions as 
well as axial expansion and Manufactured and sold under license 


from Northrop Aireraft, [ rporated 
contraction, while maintain- — ane oe enaean Renters, bombers 
ing a positive, fluid-tight seal 
Available for tube sizes from 
1” to 4%" OLD. Test data 
shows this unit meets or sur 
passes requirements of NAS 
512 specification, with satis 
factory performance under 


temperature range from 160 


*F to —65° F; pressures from 


160 PSIG to 28% inches Hg 
vacuum. Special requirements 
at greater extremes of tem 
perature and pressure can be 


accommodated 


Write today for technical bul- 


letin showing how Rubber . Easy on—Easy off 


Teck research, development 


and manufacture can help , Installation of the Rubber 
Teck Connector is accom- 


you 
plished in three simple steps, 





without using special tools 

Other View 1—insert beaded ends 
RUBBER TECK PRODUCTS of tubing into seal assembly 
© Flexible Breakaway Connectors View 2—place clamp assem- 
© Flexible Hot Air Duct Connectors bly into position over the 
® Rigid-type Lightweight Duct seal. View 3—close the 


Connectors 
clamp and tighten thumb 


e- ar 
RUBBER TECK, ine. 


19115 S. HAMILTON STREET, GARDENA, CALIFORNIA 
RUBBER TECK SALES & SERVICE CO. 

8479 Higuera Street, Culver City, Calif., TExas 0-6836 

5439 Harford Rd., Baltimore, Maryland, Clifton 4-967 











Engineering Service Representatives 





@ EDITORIAL INDEX 


Savely, H. E., Chief, Bio-Physics Branch, 
Aero Medical Lab, Wright Air Develop- 
ment Center, picture, p. 410. 


Schaffer, Maj. Louis, head, Technical Sup 
port Directorate, Air Force Armament 
Center, Eglin AFB, p. 226. 


Scheer, G. H., Jr., Chief, Communications 
Branch, Communications and Navigation 
Lab, Wright Air Development Command, 
p. 356. 


Schiegeimiich, R. O., Chief, Electronic War 
fare and Techniques Div., Rome Air De 
velopment Center, p. 302; picture, p. 304 


Schneider, E. G., Director, Electronic Re- 
search Directorate, AF Cambridge Re- 
search Center, p. 318; picture, p. 319. 


Schulte, Lt. Col. O. J., Assistant Deputy 
for Research and Development, Rome Aljlr 
Development Center, p. 260 


Search Radar Branch, Aircraft Radiation 
Lab, Wright Air Development Center, p 
347. 


Self-Contained Navigation Branch, Com 
munications and Navigation Lab, Wright 
Air Development Center, p. 356. 


Service Branch, Aero Medical Lab, Wright 
Air Development Center, p. 404 


Simons, Maj. David, Space Biology Lab, 
Holloman Air Development Center, p. 199 


Sletter, C. J., Antenna Lab, Directorate 
Services Branch, Electronic Research 
Directorate, Cambridge Research Center, 
p. 339. 

Smith, Capt. J. V., Head, Parachute Branch 
Holloman Air Development Center, p. 204 

Snider, P. J., Chief, Advanced Development 


Branch, Aircraft Radiation Lab, Wright 
Air Development Center, p. 344 


Space Biology Lab, Holloman Air Develop 
ment Center, p. 196 


SABRE JETS EDGE CUTS DEEPER Special Projects Branch, Aircraft Lab 


Wright Air Development Center, p. 108 


SS with PASTUSHIN TANKS Special Test Facilities, AF Flight Test Cen 


ter, Edwards AFB, p. 121. 


. . . . Special Weapons Center, ARDC, Kirtland 
Pastushin-made jettisonable fuel tanks give North AFB, p. 90; organization chart, p. 96 


American Aviation’s F-86 greater fuel capacity Stewart, Col. S. R., Chief of Staff, Wright 
: , Air Development Center, picture, p. 110 
PP give it that fighting edge in Korean combat. Stolzenbach, R. W., Chief, Calibration and 
Standards Sect., Components Develop 
ment Lab, Wright Air Development Cen 
ter, p. 382. 
Storrs, Ernest, Chief, Lab 1, Equipment 
Development Div Rome Air Develop 
ment Center, p. 286. 


AV IA T | O N Strategic Air Command and Military Air 
Transport Command Lab, Systems Div., 
C Oo R Pp Oo R A T | Oo N Rome Air Development Center, p. 280. 


Strategic Bombing Branch, Armament Lab, 

Wright Air Development Center, p. 386 
LOS ANGELES INTERNATIONAL AIRPORT, LOS ANGELES, CALIFORNIA Stuetzer, O. M., Chief, Tube Techniques 
Sect., Electron Tube Branch, Electronic 
Components Lab, Wright Air Develop 
ment Center, p. 382. 


AIRCRAFT FUEL TANKS + SEATS * LANDING FLAPS 
AILERONS «+ TAIL SURFACES + BOMB BAY DOORS 





5651 West Century Boulevard * Los Angeles 45, California 





Summerfeit, Col. Milton F., Commander 
Rome Air Development Center Depot 

NEW WESTERN SWING... picture, p. 265. 

Sverdrup and Parcel Operating Div., Arnold 
Engineering Development Center, p. 162. 


Systems Div., Rome Air Development Cen 
ter, p. 278. 
Systems Projects Office, AF Cambridge Re 
search Center, p. 320 
for longer wearing 


production parts and T 
freedom from 


LIRENSED corrosion. Tactical Air Command Lab, Systems Div., 
ENGINEERS 7 R&D SPECIALISTS Write for information Rome Air Development Center, p. 280 
Tactical Bombing Branch, Armament Lab, 
2950 NEBRASKA AVENUE | OL! Wright Air Development Center, p. 389 
SANTA MONICA, CALIFORNIA Tall O. G.. Chief. E 
TELEPH b allman, o ief, Engineering Support 
L ONE EXsROOK 3.4765 1406 £. 15th St., Los Angeles 21 Div., Rome Air Development Center, p 
308 
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Technical Advisory Group, Air Force Arma- 
ment Center, Eglin AFB, p. 211. 

Technical information Sect., Services 
Branch, Engineering Support Div., Rome 
Air Development Center, p. 315 

Technical Support Directorate, Air Force 
Armament Center, Eglin AFB, p. 226. 

Techniques Branch, Armament Lab, Wright 
Air Development Center, p. 390. 

Techniques Branch, Communications and 
Navigation Lab, Wright Air Development 
Center, p. 365. 

Terrestrial Sciences Lab, 
search Directorate, Cambridge 
Center, p. 240. 

Test and Evaluation Lab, Engineering Sup 
port Div., Rome Air Development Center 
p. 315 

Test Branch, Commurications and Naviga- 
tion Lab, Wright Air Divelopment Cen 
ter, p. 366 

Test Operation Directorate, Air Force Arm- 
ament Center, p. 226 

Tonart, C. N., Head, Atmospheric Analysis 
Activity, Geophysics Research Direc 
torate, AF Cambridge Research Center, 
p. 242 

Track Branch, Engineering Lab, Direc 
torate of Flight Tests and Development, 
Air Force Flight Test Center, Edwards 
AFB, p. 132 


Geophysics Re- 
Research 


v 


Vogeliman, Joseph, Chief, Electronic War- 
fare Lab, Electronic Warfare and Tech- 
niques Div., Rome Air Development 
Center, p. 302 


Ww 


Walsh, J, Chief, Air Defense Lab 
Air Development Center, p. 285 
Wave Propagation Sect., Advanced Devel- 
opment Branch, Aircraft Radiation Lab, 
Wright Air Development Center, p. 344. 
Waxier, D. E., Chief, Terminal Aids Sect., 
Equipment Development Div., Rome Air 

Development Center, p. 290. 
Weapons systems plan, ARDC, p. 82 
F. E., Chief, Components Develop 
Branch, Electronic Components 
Wright Air Development Center, p 


Rome 


Wenger, 
ment 
Lab, 
370 

Wightman, J. C., 
ponents Test 
ponents Lab 
Center, p. 382 

Wild, J. M., Director of Engineering, Sver- 
drup and Parcel Operating Div., Arnold 
Engineering Development Center, p. 164 

Williams, Lt. Col. F. W., AF Project Officer, 
Engine Test Facility, Arnold Engineering 
Development Center, p. 151 

Winebrenner, Col. L. E., Deputy Chief of 
Staff, Air Force Armament Center, Eglin 
AFB, p. 214 

Woodward, Col. Lester, 
Directorate, Special 
Kirtland AFB, p. 94 

Worley, R. M., Chief, Installation Eng! 
neering Branch, Aircraft Radiation Lab, 
Wright Air Development Center, p. 344 

Worthman, Lt. Col. Paul, Head, Atmos- 
pheric Devices Activity, Geophysics Re- 
search Directorate, AF Cambridge Re- 
search Center, p. 242. 

Wright Air Development Center, p. 98; 
organization chart, p. 100. 

Wyckoff, Peter H., Head, Atmospheric 
Physics Lab., AF Cambridge Research 
Center, p. 232 


Z 


Zmeskal, A., Assistant Branch Chief, Tac- 
tical Bombing Branch, Air Armament 
Lab, Wright Air Development Center, p. 
390 

Zucker, F. J., Antenna Lab, Directorate 
Services Branch, Electronic Research 
Directorate, Cambridge Research Center, 
p. 339 


Atmospheric Sect., Com- 
Branch, Electronic Com- 
Wright Air Development 


Chief, 
Weapons 


Research 
Center, 


AVIATION WEEK, August 17, 1953 


Winch ester lileetron ics 


MINIATURE Type “M” 


@ DP 


MINIATURE HERMETIC PLUG 
Type “HM"’ 


set “~ PEM RECEPTACLE 





MINIATURE HIGH-VOLTAGE 
Type “PM” 


ag 


Size 











SUB-MINIATURE RECTANGULAR 
Type ‘‘SMRE"’ 


| & 
ACTUA 
Bizet 


| WINCHESTER PRODUCTS | 

AND WINCHESTER DESIGNS | 

ARE AVAILABLE ONLY FROM 

| WINCHESTER ELECTRONICS 
INCORPORATED 


MINIATURE INSERT in 
SPECIAL SHELL 


Type *B" 





West Coos? Branch 
1729 WILSHIRE BOULEVARD 
| SANTA MONICA, CALIFORNIA 





EMPLOYED IN 
MANY ADVANCED 
QUALITY DESIGNS 

OF 


_ AIRBORNE 
5 ELECTRONICS 
EQUIPMENT 


TO MEET 
MINIATURIZATION 
REQUIREMENTS 


These Miniature Connectors are available 
with various numbers of contacts. Please 
send your inquiries for variations of these 
types or for entirely new designs to 


our Engineering Department 


MINIATURE RECTANGULAR 
Type “MRE” 


HERMETIC 


MINIATURE 


RECTANGULAR Lg 
ae 


PLUG 
Type “HMRE" 


se with 


MOROBL 


" PATENTEO 280 Parenre 
Wire of write for cote 


log on other types oF 


odvise your special re 


quirements 


WINCHESTER 
ELECTRONICS 


INCORPORATED 


GLENBROOK, CONN., U.S.A. 








SEARCHLIGHT SECTION 





ENGINEERS 


~~ DESIGNERS 











ELECTRONIC 


ELECTRO- 
MECHANICAL 

















QUALITY 


SERVO 


“AC” OFFERS 








S 
‘ 


® For recent college graduates, here are positions with 
a challenge — 


ASSIGNMENT — you will assist in the installation, operation, 
and maintenance of our equipment at aircraft plants and Air 
Force bases. The work will include liaison between AC and the 
customer, training of customer personnel, analysis of problems, 
ond recommendations for improvements. Many of these 
outst @ Openings are one-year overseas assignments. 





YOUR BACKGROUND — your educational background can 
be in any of the fields of AE, EE, ME, Physics, or equivalent 
To be successful in these positions you should have a definite 
interest in people as individuals and be willing to relocate to 
tield assignments. Single men given preference. 


TRAINING — our theoretical and applied intplant training 
(here in Milwaukee) will prepare you for these assignments. 
In addition to your salary, you will receive a field allowance— 
and a substantial bonus if selected for overseas assign- 
ment if you're looking for an opportunity with a 
“present” and a future write us for further facts 





A Challenge to Men 
of Resourcefulness 


We need men of high caliber, experienced in the field of airborne auto- 
electro trol equipment. You will be engaged in the 
manufacture and development of highly complex equipment of the most 
advanced type in a steadily expanding division of our company—a division 
with 20 years of successful operation in the precision instrument field. 
We offer many advantages to those who join our organization— 
SALARY increases are based on merit and initiative .. . two weeks 
VACATION with pay . . . HOSPITALIZATION BENEFITS .. . LIVING and 
RECREATIONAL FACILITIES are among the best anywhere along Lake 
Michigan . . . POSITIONS ARE PERMANENT due to long-range manufac- 
turing and development programs .. . in short—here at our “AC” 
Milwaukee plant you get small pany adv t opportunities with 
large company employe benefits . . . EXPENSES incident to interviews 
are all absorbed by us. 
For less experienced engineering graduotes, we have | a Junior Engineer 
Training Program which makes it possible for you to b i 
with all phases of our company .. . you can also take advantage of 
educational opportunities for edvenced degrees at Marquette University 
and the University of Wisconsin. 
We answer ALL inquiries . . . write or apply 


AC SPARK PLUG DIVISION 


GENERAL MOTORS CORPORATION | 


1925 £&. KENILWORTH. PLACE © MILWAUKEE 2, wisconsin / 
ee as 


— 











a ee — - —_ 





Dallas, 
Texas 


OFFERS 


ENGINEERS | ~*~ 


and OTHER TECHNICAL PERSONNEL 


GOOD POSITIONS IN 


> 


ssa 


ENGINEERING 
OPPORTUNITIES 


with world’s leading producer of 





light commercial airplanes 


* Design Engineers 
* Design Draftsmen 








AERODYNAMICS CONTROLS 
ARMAMENT STRUCTURES 
LOFTING FLIGHT TEST 

ELECTRICAL INSTALLATION 
POWER PLANT INSTALLATION 
FLUTTER & VIBRATION 
ANALOGUE & DIGITAL COMPUTERS 
ENGINEERING PROCEDURES & PLANNING 


EXCELLENT OPPORTUNITIES 
HOUSING READILY AVAILABLE 


ATTENTION ENGINEERING PERSONNEL 
BOX 6191, DALLAS, TEXAS 


* Research Engineers 
Send Resume to 


CESSNA AIRCRAFT CO. 
ENGINEERING PERSONNEL 
WICHITA, KANSAS 











Bex (0155 Airoort Station. Los Aneotes 45. Caillt 


FUTURE HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR 


Helicopter Pilots, Mechanics. 
Electrical, Communications, and Accounting 
Personnel 


address reply direct to 


LOS ANGELES AIRWAYS, INC. 
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SEARCHLIGHT SECTION 


DESIGN 
RESEARCH 
DEVELOPMENT 


key words to your employment opportunities at GOODYEAR AIRCRAFT .. . 
pioneer and leader in lighter-than-air craft . . . an established and growing 
company building an outstanding technical reputation 


DESIGN ENGINEERING opportunities exist in the fields of airships, ov 
planes, and components, airframes, power-plant installations, controls, hy 
draulics, electronics systems, fuel cells, canopies, and wheels and brakes 


DEVELOPMENT of missiles, jet aircraft, and helicopters, electric and elec 
tronics system, servomechanisms, fiber resin laminates, and many other 
projects present an urgent need for capable engineers 


WELDING ENGINEERS, civil engineers, mechanical engineers with ability 
in metals fabrication, and industrial engineers experienced in time study 
are needed. Job opportunities also exist for technical editors and illustrators 


POSITIONS are open at several levels, and inquiries are also invited from 
recent graduates. Salaries are based on education, ability, and experience 


PAID VACATIONS, free group lite insurance, a good hospitalization plan 
paid sick leave, company-sponsored pension plan, planned recreation, and 
free parking are among the facilities at the plant 


A FRIENDLY CITY, Akron, Ohio, is !ocated in the center of the midwestern 
industrial region 


IF YOU ARE INTERESTED in a secure future, write, giving details, or request 
an application from 
C. G. Jones, Salary Personnel Departmen: 


" 


mee © Oe es: 2, o= ~ se Fe — 


GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon R Akron 15. Ohfe 
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OUTSTANDING 
ENGINEERING 
OPPORTUNITY 


Are you a specialist or a recent graduate 
proficient or interested in one or more of 
the following fields? 


© Aero-thermodynamics 
Internal Acrodynamics 


Ballistics 


2 
® External Aerodynamics 
2 
* 


Ram Jet and Turbo Jet Test 
and Performance 


@ Transonic and Supersonic Test 
Operations 


@ Turbine and Compressor Design 


Sverdrup 6 Parcel, Inc. is engaged in the 
desiqn of advanced and unusual aeronau- 
tieal test facilities which require the theory 
and application of these special fields. 
The wide variety of our work, embracing 
the design of general industrial facilities 
of all types, offers challenging problems 
and provides excellent opportunity for indi- 
vidual development and advancement. 
Starting salary and extent of responsibility 
are dependent upon individual ability and 
experience. Fringe benefits include: an 
unusually attractive Employee Benefit 
Plan which furnishes insurance features 
and provides for retirement; paid vaca- 
tions, holidays and sick leave; overtime 
rates; and an employees’ club which offers 
interesting social and practical values. 
Two accredited universities offer opportun- 
ity for advanced education. 


Your letter of inquiry will receive prompt 
attention and reply. Please write to— 


SVERDRUP & PARCEL, Ine. 


Consulting Engineers 


915 Olive — St. Louis 1, Mo. 





A GOOD 
CONNECTION 


That's what the jet pilot soys when he 
“plugs into” the FR refueling system and 
thet’s what forward-thinking engineer 
ing personnel say when they study the 
opportunity for growth with Flight Re 
fueling, Inc., a company expanding on 
a sound, long-range basis in the whole 
new field of in-flight refueling 


We have immediate open- 
ings with a future for: 


DESIGNERS 
CHECKERS 
PROJECT ENGINEERS 
TEST ENGINEERS 


We need engineers with experience in 
design, development or testing of me- 
chanical and electrical equipment, pref 
erably in the aeronautical field We also 
need engineers with background in air 
craft fuel system component and mate- 
rials development. 

Your resume giving details of education, 
experience, and salary requirements will 
be held in strict confidence 


Write today to 
Personne! Director 


FLIGHT 
REFUELING, Inc. 


Danbury, Conn. 








Aviation 
Sales Executive 


An established aircraft instrument and 
accessory manufacturer seeks a merchan- 
dising expert to market a new flight in- 
strument of wide application in the airline 
executive transport and military markets. 
The man we are thinking of should be of 
high caliber with a thorough knowledge 
of aviation national distribution and mili- 
tary procurement. He should be able to 
point to a successful record in a similar 
line. Answer fully including salary re- 
quirements. Replies held strictly confi- 
dential. 


SW-8408, Aviation Week 
330 W. 42 St., New York 36, N. Y 











REPLIES Box No.) Addr 


VEW YORK: 330 W. 42nd St 
CHICAGO 10 N Michivan A 
S4N FRANCISCO: 68 Post St. 











EXPERI 





ENGINEER 
Aircraft 


Expanding National organization located 
Idlewild Airport. N. Y. has an excellent 
opportunity for qualified Service Engi 
neer with experience on Constellation, 
DC.6, DC-4 and other Multi-engine air 
craft maintenance, overhaul and repair 
methods. College Grad preferred 


Send full resume of age, education, ex 
perience and salary requirements. 


LOCKHEED 


Aircraft Service International 





Hangar #1 N. Y. Internat’! Airport 








AIRCRAFT INSTRUMENTS 
ENGINEER 

Excellent position for engineer- 
ing graduate with several years’ 
experience in aircraft instrument 
design, production, or repair. This 
is @ new position in a progressive, 
independent, research organizo- 
tion. Please address reply directly 
to 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue 
Columbus 1, Ohio 











SALES REPRESENTATIVE 


Expanding aircraft instrument manufacturer nas 
opening for an energetic salesman with @ 
working knowledge of aircraft distribution. ‘or. 
masent position. Salary commensurate with ability 
and experience, 
SW-8107, Aviation Week 
330 W. 42 St.. New York 36, N. ¥ 











SKILLED 


PILOTS 


AVAILABLE 
No Fee to Employers 
PILOTS EMPLOYMENT AGENCY 


Teterboro (N. J.) Airport 
Hasbrouck Heights - 8-108! 








POSITIONS VACANT 


VANTED: PURCHASING Agent f 


ng local Service Airline Loca 
w York Previous Airline exper 
Write Mohawk Airlines, Attr 


POSITIONS WANTED 


and EF Meehani« 
poration—Kecent 
aft 13 years in aviation 
ses conversion and ma 
ed Three children \ 
lable now. PW-857 AY 


HASING AGENT 
on Airframe 
f Suppl 


1 Week 


NCED ENE 
nd Instrumer 


uUTIVI 
it. land 


ila 


CUTIVE PILOT 
il experience . 
ind. 8000 hour 
! as A 

AV 


SELLING OPPORTUNITY WANTED 


(G ‘ ne W render 
! Lcft & Mia- 

n California 

\ ation 


s hangared 
BO-8464, Aviatio 


WANTED 


for one or two F4U Corsair type 
Airshow work. Rey 
W .8790, Aviation Week 
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SEARCHLIGHT SECTION 





4,000 MILLING, TOOL-DIE HOURS 
A WEEK AVAILABLE 


DUTCH MANUFACTURING CO. 
310 Depot St Scranton 9, Pa 
Phones: 4-7782 or 73810 








AIRCRAFT UPHOLSTERING 


Single Seats to 
A Complete Compicte Intertors 


Service Over 50 years of experience 


26 GLEN R 


OAD. 
RUTHERFORD. N. 3 
BAUEO Adjacent to Teterboro greens 
RUTHERFORD 2-8928 
WANTED TO BUY: 


LOCKHEED LODESTAR 


For conversion 











Submit full specification to: 
Jack Hale SPECIAL OPPORTUNITIES FOR 


OHIO AVIATION COMPANY SENIOR ENGINEERS 


Dayton Municipal Airport 
Vandalia, Ohio 
Tel: 4-4646 


Convair in cool, clean, beautiful San Diego m- 
vites you fo join on engineers engineering 


deporiment. Interesting challenging, essential 





long-range projects in commercial aircraft, mili- 
NAVCO, Inc., HAS IN STOCK tory aircraft, missiles engineering reseorch and 
for Executive Aircraft electronics development. Positions open in these 
New. Factory Fresh specialized fields 

Goodrich ( yx! Brakes for DC-3, C-47 Electrical Design ervo-mech ism 
Deicer Boots for DC-3, C-47, DIA, Lodestay, PVi : bg . $ ° ’ — . 

AN3025-1 ie reverse current Mechanical Design Aerodynamics 
1589 Bendix latest Voltage Regulators Structural Design Thermodynamics 


A.R.C., Bendix, Collins Executive Radio 
AIREX SERVICE—phone Terryhill 5-15i1 Structures Operation Analysis 





Lambert Field St. Louis, Missouri Weights System Analysis 





Generous travel allowances to those accepted 


For Sale For free brochure, write Mr. H. T. Brooks, 
‘ ’ Engineering Dept. 200 
DC-4’s—C-47’s—Lodestars 


Convair 240—Constellation C 6 oe VA g 4 
WESTAIR, Inc. 
White Plains, N. Y. IN BEAUTIFUL 


INSTRUMENTS 3302 PACIFIC HIWAY 


SAN DIEGO 12, CALIFORNIA 
Authorized Factory Sales 
for 
and Service 


* Eclipse—Pioneer 
* Kollsman 
*U. S. Gauge 


C.A.A. Approved Repair Station 
#3564 
Contractors to U. S. Air Force 


Our stock of instruments is one of the 
largest in the East. 


IMMEDIATE DELIVERY 
CALL © WIRE © WRITE 


INSTRUMENT ASSOCIATES 


Telephone: Great Neck 4-1147 
351 Greet Neck Read, Great Neck, N. Y 
Telegraph: WUX Great Neck, N. Y. 
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Model 049 
CONSTELLATION 


For sale by Owner 





Formerly in BOAC Service 





Overseas Interior and Radio 





1655 Hrs. Since Major Overhaul and Tank Reseal 
By Lockheed Air Craft Service 





=1 899:51 hrs. 


R-3350 BA3 Fuel Injected Engines 
#3 700:45 hres. 
#4 Zero 


#2 825:41 hrs. 





This is a Straight Model 049, Not a Converted C-69 





Call- Write or Wire 


Municipal Airport 


BEST OFFER 


LOS ANGELES AIR SERVICE 
Osborne 6-0411 


Hawthorne, California 


FOR SALE 


DOUGLAS C-47 
P&W 1830-92 ENGINES 


ZERO TIME SINCE MAJOR O.H. 
Licensed for scheduled airline use. Large 
cargo doors, cargo floor. Janitrol heater. 
Full radio equipment. 

CALL OR WIRE 


LEEWARD AERONAUTICAL 


P. O. Box 210 Baer Field 
Fort Wayne, Indiana Phone H-2145 








AIRPLANE 
ENGINE HOISTS 


Model A-2A, 
Capacity 3000 Lbs. 
Portable. 
Suitable for other uses. 
Send for Booklet. 
The Vimalert Company, Ltd. 


807 Garfield Avenue 
Jersey City 5, N. J. 








TWIN BEECHCRAFTS 
Ci8S and DI8S Transports—Excellent 
Condition fully equipped from $25,000 

LODESTAR EXECUTIVES 

Why take less for your money? 
Ready to go complete from $55,000 
We Invite Inquir For Any Types 


WINGS, INC., AMBLER, PA. 











D-18-S TWIN BEECH 


N-5869C, Serial # A-570 
Total Airframe Time: 1205:00 
Engines: Left 780:30 TSO-—Right 277:25 TSO 
Presstierss Hamilton Standard Full Feathering Hy 
dromat Left 277:25-——-Hight 277 :25 
Special Secteneine Anti-icing and de-icing equip 
ment Auxillary Tank (80 gallon) ee 
Wipers —Flares—"'No Smoking’’—Fasten 
He lt igne—Special factory paint-—Pearl pan 
and ell w with white - ipe.—Heavy duty tall 
wheel re & tubes Two spare sero time engines 
Aircraft interior: } chairs and lounge—! card table 
(irey ladder-weave with solid green headliner 
2 Thermoses 
Radio Equipment: Lear Auto Pilot— Bendix ADF- 
Iiendix MN-85 Omni Receiver and 280 Channels 
Crystal control--ARC-1 20 Channels Transceiver 
Gilde Path Receiver -Western Electric 3-lght 
visual and audio marker receiver-—-ARC 6 Chan 
nel Transmitter—Isolation Amplifier Custom 
RAS Overhead Control Panel—ARC Command 
Keeeiver— Dual Gyro Panel 
4 aft Exceptionally Well. Maintained.—-Omne Cor 
poration Owner Neason for Belling: Replacing 
vith De Haviland “Dove 
AVAILABLE AFTER SEPTEMBER |, 1953. 
ASKING PRICE: $75,000 


D-18-S TWIN BEECH 


N-48Y, Serial # A-173 
Total Airframe Time: 2900 :00 


Engines:  & W R-985—Left 600:00 TSOH— Right 
235:00 TSOH— One spare zero time engine 


Propeliors: Hamilton Standard Full Feathering 
Interior: 5 chairs (al! reversible)—1 card table 
Completely sound insulated—Green interior fabric 


including crew compartment—Curtains 


Windshield wipers Control 
No Smoking sign 


Special Equipment: 
locks-—Liquid dispenser 
80 galion N Tank 


Radio Equipment: ARC-15 Omni —Low Freq. Trans 
Ge eee 105 mmand Transmitter 
HF Transmitter (Am) 


Alvetene Exterior: Painted Light green with dark 
nm trim, white piping, white cabin top 


AIRCKRART EXCEPTIONALLY WELL MAIN 
TAINED ONE CORPORATION OWNER 


ASKING PRICE: $47,000 


Reading Aviation Service, Inc., P. 0. Box 1201, Phone: 3-5255, Reading, Penn. 


CURTISS PROPELLERS 
C632S-B52 


COMPLETE SELECTION BRAND NEW 
Spare Parts Available 
FOR SALE 
ALSO 
BRAND NEW 
CURTISS TYPE 744-C2-0 
BLADES AVAILABLE 


SCANDINAVIAN AIRLINES SYSTEM 
Hangar No.2 WN. Y. International Airport 
JAMAICA 20, N. Y. Olympia 6-5900 








HYDRO- “WVPS SCRAPER RINGS 


Write for complete catalog to: ATSCO 
Dept. W 4217 North Main St., Dayton 5, Ohio 














ENGINE WORKS 


Lambert Field Inc. St. Lowis, Mo. 
will OVERHAUL and CONVERT 


1830-92 into SUPER-92 


only with new cylinders, 


$5500 pistons, pins, 


rings, etc. 


20°-40° Cooler Running 
700 HP Easy Cruise 
Safer Single Engine 
Less Fuel per Mile 

Lower Maintenance Costs 








FOR SALE (by owner) 


LOCKHEED LODESTAR 


Check these features ! ! 
Flush Riveted v New De-icer Boots 
Vv Lerge Door installed 
V 24 Volt System V Tanks Excellent Con 
dition 
V Dual Fuel System V Plushed Interior 
Vv Down Locks Vv No Corrosion 


ENGINES R-1820-65 
PRICE: MAKE OFFER (it must be sold) 
DEAL DIRECT WITH THE OWNER 
Phone Wire Write 


WESTAIR, INC. 


WHITE PLAINS, NEW YORK 





FOR SALE 


LOCKHEED 12-A 


Excelient condition; low time engines; hydromatic 
propellers: A-3 Auto Pilot; good raclo equipment 
and interior Reasonable price, includes spare 
engine and parts. For full information write 
BAKER OIL TOOLS, INC 
P. 0. Box 3048, Houston |, Texas 

















@ Center Section for C-47B Repairable 
@ Right Horizontal Stabilizer for C-47 
@ |—C.47 Fuselage—Repairable 


METEOR AIR TRANSPORT INC. 
Teterboro Air Terminal, Teterboro, N. J. 
Hasbrooks Hgts. 8-1755 
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6 Titeflex Arteries 
for the J-48 


> 





“When Pratt & Whitney Aircraft’s J-48 Turbo-Wasp engine 
wants extra fuel in a flash, Titeflex® Flexible All-Metal Hose supplies 
it. Pressure-fed through six Titeflex lines, fuel spurts into the Turbo- 
Wasp’s ingenious after-burner—is ignited by the incandescent exhaust 
gases—and gives a tremendous boost of jet thrust.” 

liteflex is used on many of today’s leading jet engines and is 
specified for engines still on the drawing board—because Titeflex is a 
production item and meets the rigid requirements of today’s aviation 
pecification liteflex all-metal construction provides greater safety 
and strength—even under critical vibration and exposure to hot engine 
oils and fuel 

Qur engineers have a considerable knowledge of Titeflex 
operation under a wide variety of conditions—especially in the aviation 
ndustry. Don't overlook the opportunity to have Titeflex engineers 
work with you on your problems—from original design to final perform- 
ance. Take advantage of our Experimental Department's experience and 
facilities for developing mock-up samples quickly to meet your needs 


Write for literature on Titeflex a iation applications use coupon below 


Let Our Family of Products Help Yours: 
Ars fr Sp ee =r 


aa i ! LD 


PRECISION BELLOWS IGNITION HARNESS IGNITION SHIELDING 


SEAMED AND 
SEAMLESS METAL HOSE 
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Sh ‘ 
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Che. Ss 


¥ 
ELECTRICAL RIGID AND FLEXIBLE FLTERS 
CONNECTORS | Wave GUIDES 
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THE NEW 


efractory 
ard 
etals 


by Paul Schwarzkopf 
and Richard Kie 


may solve those problems 


The only up-to-date book on materials of par- 
ticular advantage for high temperature uses, it 
gives full information on the structure, prepara- 
aon, and properties of the carbides, borides, 
nitrides an sili ides, with a comparison of the 
performance of cemented products in high tem- 
perature applications with that of recently de- 
veloped dave and products in the ceramic field 


Are these titles on 
your reference shelf ? 


Aerodynamics of the 
Helicopter 


By Gesiow & Myers. A valuable guide for 
designers, contaimug much practical engi- 
neering data 


Technical Sketching 


By Katz. How to put your engineering ideas 
or instructions into quick, clear drawings. 


Chambers’s Technical 
Dictionary 


Defines 50,000 technical and scientific terms 
an invaluable reference for your secretary 
of new assistant 


Introduction to the Study of 
Aircraft Vibration & Flutter 


By Scanlan & Rosenbaum. The ee 
reference on problems of acroclasticity an 
flutter analysis 


CHECK THE ONES THAT CAN HELP YOU 
MOST AND SEE THEM ON APPROVAL 
— oe oe oe ee ee oe ee oe ee oe oe oe oe 
The Macmillan Company, 60 Fifth Ave., N.Y. 11 
Piease send me the hooks checked below. I will 
© covee, ‘sr toto tie Usokiny "tm" 16° Saye Whaees 


Mneclose check of money order and we pay delivery 
charge.) 


[) Retr. Hard (1D Chambers’ Tech. 
Metals $10. Dictionary $6.50 
(_) Aeredyn. of the () Air. Vibration 
Helicopter $6. & Flutter $10. 
["] Tech, Sketching $5. 


Signed 


Address 
(This offer good only within continental limits of U.S.A. 
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ONE THOUSAND G’s SHOCK! 


REMARKABLE STRENGTH HAS BEEN BUILT INTO THE C.6.5S. 

LABORATORIES MINIATURIZED S-BAND CAVITY OSCILLATORS. RUGGED 

ENOUGH TO WITHSTAND THE SMASHING IMPACT OF OVER ONE 
= THOUSAND G'S AND YET RELIABLY PRECISE IN OPERATION. 


Originated by ©.6.8., our S-Band Cavities have been perfected 
in cooperation with Signal Corps Engineering Laboratories. They 
utilize the pencil tube series and meet all applicable Jan speci- 
fications. These cavities feature peak powers up to ] Kw on pulse, 
or average powers of at least 25 mw on CW. Upper frequency limit 
is 3350 Mc on pulse types, 3000 Mc on CW models. The frequency 
stability at 3000 Mc is better than +2 Mc over the range —50° 
to +70° C. End tuned and side tuned models are available 





Fis 
H 
LENGTH 4'2” DIAMETER 1” WEIGHT 8 OZ. 


-C.6.S. LABORATORIES FACILITIES ARE AVAILABLE FOR RESEARCH AND 
~ DEVELOPMENT OF SIMILAR EQUIPMENTS ON OTHER FREQUENCIES. 
WRITE FOR CAVITY DATA AND MICROWAVE CAVITY INQUIRY FORM TO DETAIL 

YOUR SPECIFIC REQUIREMENTS 


Cue Now 


C.G.S. LABORATORIES LINE OF INCREDUCTOR* CONTROLLABLE INDUCTORS 


INVESTIGATE THE USE OF THESE 
HIGH FREQUENCY, WIDE RANGE, 
HIGH @, SATURABLE REACTORS 
THEY PERMIT REMOTE CONTROL 
AND OTHER IMPORTANT ADVAN 
TAGES IN RECEIVERS, ANTENNA 
TUNING NETWORKS, FREQUENCY 
MODULATORS AND SIMILAR AP 
PLICATIONS. THEY HAVE NO 
MOVING PARTS AND ARE RUG 
GED, LIGHT WEIGHT AND SHOCK 
RESISTANT. WRITE FOR ADDITION 
AL TECHNICAL DATA ON THESE 


6.6.5. 
LABORATORIES 


INGOBWPORATED 
INSTRUMENTATION — SYSTEMS ENGINEERING 


39) 'Evlellel. St 














Engineers — 


PICK A WINNER 


The Engineering Department which 


designed the Sabre and other head 
line-making military airplanes has 
openings for engineers exper 
enced in aircraft, recent engineer 
ing grads, or men from other fields 
with adaptable experience. Long 
term military projects and twenty 
five years of continuous expansion 
underwrite your future at North 
American. Current openings In: 
All Design Fields 
Thermodynamics Aerodynamics 
System Analysis Structures 
Servo-mechanisms Electronics 


Specialists in all major 
aircratt fieids 


Liberal travel and moving atiowacces 











Write to 


North American 
Aviation, Ine. 


DEPT. 10, ENGINEERING PERSONNEL OFFICE 
LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIFORNIA 
or 
COLUMBUS 16, OHIO 


WORTH AMERICAN HAS BUILT MORE AIRPLANES 


THAN AMY OTHER COMPANY IN THE WORLD 
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MURPHY & MILLER, INC 

\uer Kt I I 

MYSTIK ADHESIVE PRODUCTS 
{. ‘ not t an 


\ger ta ( par 


NATIONAL PNEUMATIC CO 
Jane rm a 


gemy ast? ire ¢ 


NATIONAL UNION RADIO CORP 
Agency Brooks and London Ad 
NEW DEPARTURE DIV., G.M.C 
gency —-D. P. Brother & Ir 


NEWTON INSERT CO 
Agency -Mack & Wharton Adv 


NEW YORK AIR BRAKE CO., THE 
J 


Agency Humbert & Jone Ads 


NICKEL CADMIUM BATTERY CORP 
Agen James Thomas Chirurg ¢ 
NOPCO CHEMICAL COMPANY 
\ I n, W i Ss 


Ager ow & s 


NORTHROP AIRCRAFT, INC 
Ager West I 


arqu I 


NORTH AMERICAN AIRLINES 
\ger illingsw Ir 
NORTH AMERICAN AVIATION 
Agen Batten, Barton, D 
NORTH ELE 

Ayer 


Carp 


CTRIC MFG. CO 
t A 


SHEL COMPANY 
We 


' i under A 


NUTT 
NYLOK CORPORATION, INC 
Auer B Dp ng Ada 


OHIO SEAMLESS TUBE CO 
t Howard Swit Ad 


OMOHUNDRO CO.. PAUL 
aet Fras I) Gor 


a 


ONSRUD CUTTER MFG. CO 


OSBRINK MFG. CO., R. H 


CO... JOHN 
t I 


OSTER MFG 
\ h 


PACIFIC AIRMOTIVE CORP 
Ager Buchanan & ¢ Ir 

PACIFIC SCIENTIFIC CO 
Ager la nif, ¢ ‘ 

PARKER APPLIANCE CO 
Ager Fu & * & 


PASTUSHIN AVIATION CORP 
ve Lynn- West 1 


PERMACEL TAPE CoRrP 
Ager The Aitkin. K 

PESCO PRODUCTS CO 
\g Fuller & 8 

PHEOLL MFG. CO 
Auer The Cramer K 


PIONEER PARACHUTE CO 
Julian ¢ \ 


PITTSBURGH PLATE GLASS CO 
(SAFETY GLASS?) 


Auer Batten, Ba n, DD ne& 0 Ir 


POLYTECHNIC RESEARCH & DEVELOPMENT 
Verne (ieorge Homer Martin A 


PORTABLE ELECTRIC TOOLS, INC 
Ag hirwit Wi Lid 


asey & ¢ 


PROTO TOOL CO 
\ect Ww ured ¢ 

PSP ENGINEERING CO 
\uer L. J. Swain Ad 


PUROLATOR PRODUCTS, INC 
Veer j V Tr ‘ 


‘ psor 


RADIO CORP. OF AMERICA 
J. Walter Thompson ¢ 


RAYMOND ROSEN ENGINEERING PRODUCTS 
Ager Paul Lefton ¢ In 


RED BANK DIV., BENDIX AVIATION CORP 
Macy John & ! I 


ar 
REF MANUFACTURING CORP 
\ = = M & ¢ I 
REM-CRU TITANIUM, INC 
G. M. Basford ¢ 
REMINGTON RAND, INC 
1 ‘ 
REPUBLIC AVIATION CORP 
lhetia It 
REPUBLIC STEEL CORP 
' M & | 
RESISTOFLEX CORP 
Agen Richard & ¢ Inc 


REVERE CORP. OF AMERICA 
Ager rroland, In 


REZOLIN. INC 


Agency Dozier-Eastr 


RIVERSIDE METAL C 


Ager Kobe ainpman! J 


ROBERTSHAW-FULTON CONTROLS CO 
h 


Ayer . » Griswold-Eshieman ¢ 


ROBINSON AVIATION, INC 
Agency—Platt, Zachary & Sutton, In 


ROBINSON CO., RALPH C 


Ager Chapin-Dar Advert 


AVIATION WEEK, August 17, 





ROHM & — co. 
Agel J i Fa 


ROHR AIRC RAFT core Insert 106 


gen Chase ¢ 


RUBBER TECK, INC 


t The MeCa pa 


Ne 


t 


RYAN AERONAUTICAL CORP 
\ger Tha n, Kart y 


SAGINAW STEERING GEAR Div., GM. 
' r He 


& Tan It 


SANDERS ASSOCIATES 
Ager t 


Rot Hart Ga 
SCHULZ TOOL & MFG. CO 


SCHUTTIG & CO., ING 


SCINTILLA MAG wase DIV.. BENDIX 
AVIATION COR 
Ager Ma Kos John & Ada 
SCOTT AVIATION CORP 
Ayer M nt Ha 


SEARCHLIGHT SECTION 


SERVICE STEEL CO 
h W 


Agen ‘ le 4 


SERVOMEC neg “tne inc 


gem 


In 


SHAFER co ae he CORP 


Veer Gebha 


SHELL OL CO 
J. Wa 


Thor on ¢ 


SIMMONDS AEROCESSORIES., INC 
Bu Dp ng A I 


gel 


SINCLAIR REFINING CO 
M I 


Agency ’ fu «& 
SMITH MORRIS CO 
SNAP.- on TOOLS ng 
Agen The Crame ’ 
SORENG PRODUCTS CORP 
Agen toge & & h A 


Ir 


SOUTH ears ALUMINUM & MAGNESIUM CO 
Agency mn H. Brown & Staff 


SOUTHWEST adage 4 Aad co 
hiin on-Baxter & I 


Agency -Laug 
SPECIAL MACHINE TOOL ENGINEERING 
WORKS 
Agency Fred Wittner Advertising 
SPENCER THERMOSTAT DIV., METALS & 
P 


CONTROLS COR 
Agency--Sutherland-Abbott Ads 


SPERRY GYROSC ore co 
Re 


Agency Charles Da 


lg ‘ 


SPRAGUE ELECTRIC CO 
Agere The Harry P. B 

STAINLESS STEEL PRODUCTS CO., INE 

STANDARD PRESSED STEEL CO 
Agenes (ira & ow Ad 


STANDARD-THOMSON CORP 
Ager ‘a ‘ La n& ¢ Ir 


STEPHEN-DOUGLAS CO., INC., THE 


STEWART Bg CORP 
' and \ 1 & ¢ 


STRATOS DIV., FAIRCHILD ENGINE & 
Atere awe CORP 
Ag hanan & ¢ Ir 


STURTEVANT CO..P_A 
Ager it I 4 ' 


' 


SUMMERS GYROSCOPE CO 
Ager I nsw & 


SUPERIOR TUBE CO 
Ager J Faiks 
nd, in 


SUPREME PRODUCTS, INC 
Ager Ha & it 


SURFACE COMBUSTION CORP 
Ag \ 


SURPRENANT MFG. CO 


TALLER & Boh > INC 
Agen i Ma ’ Ad ‘ 


TELECOMPUTING CORPORATION 
Hal Stebt In 


Agen 


TENNEY +e yy Inc 
Agency. S 1 & t in 


TENSOLITE INSULATED WIRE CO., INC 
eorge H Martin A 


Agency 


TEXAS INSTRUMENTS, INC 
Laughlin Wilson 


Ager Baxter 
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BNC i ~~ termina 
, 


insert. Neo Ee rubber gas 
Can be turnished with any desired 
impedance. 


1070, Army-® ype 154/U, 

LC plug for use with RG-17. 

cabies, Weatherproof Silicon 
rubber gaskets. 


Al-11022. special type BNC high 
voltage plug Mates onty with Al-11006, 
high voltage poceusests S anc 
for use with 
Weatherproof. Tellen” insert 
prene rubber gaskets. 





Our Coaxial Cable 
Connectors Meet 
Ail Government 

Specifications 


ene Co- ALL ORDERS 
DELIVERED 
PROMPTLY 


Manufacturers 
of Highest 
Quality 
Connectors 


Army-Nav t 
355 VU Klystron oe Mm Weer. 306 /U, 4 riety 
proof. Styrene Copo 
base baketite est For use with 
fystron tube 


| ALLIED INDUSTRIES, INC. 


Al-11032, Army-Navy type G-37Aa 
high voltage pulse receptacie Oressur- 
ized. Ceramic insert, neoprene rubber 
gaskets. 


al $2988, some -Navy 
iymer and tinen adapter +3 mat one femate 
ond weethererest tefon inserts. 
oprene rubber 
1023 S. ‘Det Street 
Lovisville 10, Ky. 
Phone Arlington 4640 j 








NEW EQUIPMENT — ACCESSORIES | 
MATERIALS 
SERVICES AND SUPPLIES 





bd Ee ole) do) bt Mer. t-1ebale i 
or DEES bale Mico) lol-t-1-1- ig 


end them— 
specify 
> 
pean © 


. 
Sang a 6° 


CENTRIFUGAL CASTINGS 


as 





© Get details — re- 
quest booklet. 
American Non- 
Gran Bronze Co., 
Berwyn, Pa. 


CUTS SPAR 
MILLING 
COSTS 


CUTS COSTS . . SAVE TIME M4 € 

Onsrud SERT -A- 

BLADE wedge type 

spar milling cutters with 

serrated, inserted car 

bide tipped blades are 

engineered to proper 

rake and shear angles 

for milling aluminum spar sections. Knife faces 
are spiral ground to maintain positive rake 
throughout entire length of blade, for better, 
smoother cutting. Serrated, insertable blades 
are secured by bolted wedges, safe, secure, 
easier to remove. Designed to allow adjustment 
to compensate for wear and repeated sharpenin 
Permits full use of practically the entire carbidi 
tip. MAIL COUPON NOW for full details 


ONSRUD CUTTER MANUFACTURING CO ll» 
800-820 €. Broadway Libertyville, ttt 
ee en ne ee ee J 
Onsrud Cutter Mfg. Co ~ti-./t 
800-820 E. Broadway, Libertyville, If 
Please rush Full Details on your SERT-A- 
] BLADE Milling Heads for the Aircraft 
j Industry 


NAME 

FIRM 

ADDRESS " - 

cITY Ee sy 
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COMPACT 
DEPENDABLE 
EFFICIENT 


Wh 


ouany (arter 


THE NEW 


7 ee 
(' ob slom 


DC-AC CONVERTER 


These latest of all Carter DC to AC 
Converters are specially engineered 
for professional and commercial ap- 
plications requiring a high capacity 
source of 60 cycle AC from a DC power 
supply. Operates from storage bat- 
teries, or from DC line voltage. Three 
"Custom" models, delivering 300, 
400, or 500 watts 115 or 220 V. AC. 
Wide range of input voltage, 12, 24, 
32, 64, 110 ofr 230 V. DC. Unequalled 
capacity for operating professional 
recording, sound movie equipment 
and large screen TV receivers. Avail- 
able with or without manual fre- 
quency control feature. 








; Inductor Alternator 
MAIL COUPON FOR CATALOG 


Carter Rotary Power Supplies are 
made in a wide variety of types and 
capacities for communications, labora- 
tory and industrial applications. Used 
in aircraft, marine, and mobile radio, 
geophysical instruments, ignition, tim- 
ing, etc. MAIL COUPON NOW for 
complete Dynamotor and Converter 
Catalogs, with specifications and per- 
formance charts on the complete line. 


Aer MOTOR Co. | 
2653 N. Maplewood Ave. ES 
Chicego 47 


Carter Motor Co 

2653 N. Maplewood Ave., Chicago 47 
Please send new catalogs containing com- 
plete information on Carter “'Custom'’ Con- 
verters and other Rotary Power Supplies 
a 
Address 
initiates 


ae eS SS SS SS a SS Se ee 


| 





448 





THERMO ELECTRIC CO 
Ager } ! Lany I 

THOMPSON AIRCRAFT TIRE CORP 
\ N nM. J mA Ne 


THOMPSON CO.. H. 1 


Meer \ ’ ‘ 


THOMPSON PRODUCTS, INC 
Neer M & t 

TIMKEN ROLLER BEARING CO 
. ia ' Ita t 


' iD 


TITEFLEX, Ine 
Nuer J t 


Pathe 


TOMKINS-JOHNSON CO 
Ihe ‘ i 


nba 


TORRINGTON CO., THE 
iH 


wen u i Ad 


TOWNSEND 


4 


COMPANY 


gen Khor 


TRANSICOIL CORP 
“on ! Ha sh fue ¢ 


TRANSPORT EQUIPMENT CO 
1 ja ft « 


. ‘ 


TRANS-SONIC, ING 
4 


en Ila \ t ne 


TRANS-WORLD AIRLINES. INC 
atter I 


\gen ih i, a ! ’ ne & 


TUBE METHODS, INC 
Vent J nM 


‘ 


TUBING SEAL CAP 
L. J. ¢ 


Ager 


ine 

ipruance 

TWIGG, INDUSTRIES, INC 
‘ (sree & thou 


TWIN COACH CO 
Agen 


I’a & I'at ! It 


TWIX MANUFACTURING CO... INE 
Ager i VI : \ ‘ 


U. 5. COMPONENTS, INC 
“en M 


U. S&S, STEEL CORP 
Ager Hatt Itartor i 
u. § 


TIME CORP 
Agency —Hirshe 


THE 


UNIVERSAL METAL PRODUCTS 
“er Byron Hi. Hrown & aft 


UTICA 


Nwet 


DROP FORGE & TOOL CORP 
\ Haight & W I 


VARD, INC 
Ager r 


VICKERS, INC 
Agen “ & 1 len A 


VOI SHAN MFG. CO., INE 
Ager Ar 


n Met 


WALTHAM SCREW CO 
Agency is W 


WARNER Div 
(la 


aen 


DETROIT HARVESTER CO 
& Tobe I 


WEBER AIRCRAFT CORP 


Agen i aly & Itvan, It 


WELLMAN BRONZE & 
Kn. ¢ W r 


ALUMINUM CO 
Assoc, I 


an & 


NEW WESTERN SWING... 


for longer wearing 
production parts and 
freedom from 
corrosion 
Write for information 


N 1406 £. 15th St., Les Angeles 21 


WESTERN GEAR WORKS 
rm ! aff & Kya 


WESTINGHOUSE AIR BRAKE CO 
\ t ta n, Ia ! I “« 


4 


WESTINGHOUSE ELECTRIC 


CORP 
x > “4 I 


WESTINGHOUSE ELECTRIC CORP 
‘ar HOW It ‘ 


WHITE INDUSTRIES, INE 


WHITTAKER CO., LTO... WM. R 
\uer Mug ’ I 


WILCOX ELECTRIC CO 
‘a ‘ \e 


\é I 


WILDING PICTURE PRODUCTIONS 


WINCHESTER ELECTRONICS. INE 
\uet rt x a 4 

WITTEK MFG. CO 
\z 1 & Met 


WOLFE CO.. FRANKLIN ¢ 


WOLLENSAK OPTICAL CO 
Ager kd Wolff Assen 


WYANDOTTE CHEMICALS CORP 
Nwer Ki I ' «A 


Z & W MACHINE PRODUCTS, INE 10h 
ZENITH PLASTICS CO Second Cove 
\e hrar I 


SEARCHLIGHT SECTION 
‘ ‘ ed \ Z 
H. bk. HILTY, Me 
EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered 
Positions Wanted 
Selling Opportunity Wanted 
Employment Agencies 


SPECIAL 
Centract 


SERVICES 
Work 


PLANES—EQUIPMENT 
(Used or Surplus New 
For Sale 


WANTED 


Planes 


f 


Equipment 





DOUBLE BARREL 
ADVERTISING 


Advertising men agree—to do a complete 
edvertising job you need the double effect 
of. both Display Advertising and Direct 
Mail 

Dipleay Advertising keeps your name 
before the public and builds prestige 

Direct Mail supplements your Display 
Advertising. It pin-points your message 
tight to the executive you want to reach 
the person who buys or influences the 
purchases. 

In view of present day difficulties in 
maintaining your own mailing lists, our 
efficient personalized service is particularly 
important in securing the comprehensive 
market coverage you need and want 

Ask for more detailed information to- 
day. You'll be surprised at the low over- 
eM cost and the tested effectiveness of 
thee hand-picked selections. 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 








McGraw-Hill Publishing Co., Inc. 
BIO West 42nd St., New York 36, M. Y. , 
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re when th rere ‘ rect rhye on ct Metering 
BENDIX DIRECT tem is combined wit gineering achievement of 
INJECTION FUEL SYSTEM the plan d engit uilder, this ' ne accom 


ith almost 
Lowers maintenance costs « 


Gives longer engine life « 
More engine power « Better 
altitude performance and en- 
gine acceleration + Easier 
starting * Shorter warm-up 
periods * More payload or 
more ton-miles per gallon. 


BENDIX «- 2°o°2S5 « SOUTH BEND Bendix 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y 


FIRST IN FUEL METERING — LEADER IN LANDING GEAR 
































pee Noth Oe 
Pp oe a a 
ASSP 
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